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THE CROID COOPER METHOD OF MACHINE FIXING DAMPS VIBRATION 
CROTD Go esc soa eeduce vere vibration bs a0 Imes 


employees when you reduce vertical 


MACHIOS FIXING GLUE the reduction in machine wear, too. Yet an 80°, reduction is 
C 0 0 p f m S perfectly feasible for many types of machinery with the Croid 
Cooper method of installation, where the machine is simply 

Wo 


if stuck down on a felt base with a holding power of 80 Ibs to 











the square inch. May we send you details? 


YNMAWR, BRECONSHIRE TELEPHONE: 312 
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y wait for hot water 
ona cold Monday poraiag? 


74 


Where hot water is provided from a storage system 

there is a waiting period when production starts, for the 
water to heat upin the storage tanks. 

With Leonard Steam Water Mixers there is no 

waiting period. Hot water is available as soon as the 
steam is turned on. 


‘use cold water 


When vegetables are cleaned for canning they are 
washed in a running stream of water. If the water is 
too cold the girls’ fingers get numb and their 

production slows down. If it is too hot the vegetables 
are spoilt. A Leonard Valve looks after the temperature, 
the girls’ fingers and the vegetables. 


Leonard Valves fitted to the sparge pipe on a cloth 
scouring and milling machine enable the scourer to vary 
the temperature to suit the work and to 

make changes in the temperature during 

the process gradually, giving a cleaner scour 

and a better finish. 


These are specific examples. Your use of Leonard 
Thermosta:ic Steam Water Heaters will probably be 
iifferent, Write for help. ( Our folder H/7) 


WALKER CROSWELLER & CO. LTD. 
Cheltenham 
Telephone Cheltenham 56317 
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VIS60 


Consultation with VISCC 
GIVE YOU AIR will ensure the production 
of equipment to your precise 
ON A specilication. VISCO have 
p already helped to supply heating 


and ventilation equipment to 
many leading industries. 


Ventilation 


Visco Ventilating and 
Air Conditioning Plant 
is especially designed 
for the varying 
requirements of all 
branches of Industry 


Ventilation Plant—Walton & Brown Lid 


© Ventilation, Fume Removal 


Fume Removal 


VISCO deal directly 
with noxious fumes and 
are used by leading 
industries for fume 
removal and air treat- 
ment installations. 


Air Conditioning Plant—The General Electric Co. Ltd 


and Air Gleaning 


Air Cleaning 
VISCO air filters 

static and self cleaning 
— are used for air 
cleaning, conditioning and 
ventilation. 


Heating and Ventilating Plant—May & Baker Lid 


VId60 


Heating and Ventilating Engineers 
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ON D.C. 
MINE WINDERS 


...this means 
LOW POWER CONSUMPTION 
AND LOW CAPITAL COST 


AEI Mercury-arc Converter-fed Winder Drives give both these important cost- 
saving advantages, and in addition the foundations required for the converters are 
much simpler than those for the equivalent motor-generator set. 


@ ABI led the way in developing converter-fed drives, and installed the first equipment 
of this type in Britain. Already twenty AEI converter-fed winders are in service or on order 
for installations in the United Kingdom and overseas. 


@ AEl specialist engineers can help to solve your winder problems. Please write to:— 


Associated Electrical industries Limited 
Heavy Piant Division 


RUGBY. ENGLAND ASS78 


PLEASE HELP SPASTICS 
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THE NEW 
TECALEMIT 


RIBBON 
FILTER ELEMENTS 


set a fresh standard of high 
efficiency filtration for 


AIR-WATER-PETROL, DIESEL AND 
FUEL OILS-LUBRICATING, 
HYDRAULIC AND OTHER FLUIDS 


Tecalemit Ribbon Filter Elements 


Simple construction—Low cost-— High flow rate—Easy to clean 


The elements are formed of resin impregnated cellulose ribbon, wound helically and 
electrically fused into an open-ended cylinder. Innumerable microscopic orifices between 
the ribbons allow a very high flow rate, while retaining impurities on the outside or 
inside surfaces, according to direction of flow. 

The standard range of diameters (in any length) covers most applications, and no other 
filtration material can so readily be adapted to individual requirements for filters, 
strainers, breathers or separators. Never before has such fine filtration been possible at 
such low cost and with such flexibility in use. 


Tecalemit Ribbon Elements filter to maximum purity 


Tecalemit Air Breather Filters 


(incorporating Tecalemit Ribbon Filter Elements) 
Cheapest—Most efficient—Cleanest to service. 


Tecalemit Breathers act as ventilators to provide a free flow of clean air 

to hydraulic fluid, fuel and oil reservoirs. They give positive protection from airborne 
contamination to tanks, pumps, valves, cylinder and other engine components. 

Of the standard types, two are breathers with screwed bodies, and the third isa 
combined clip-on assembly of breather and filter cap. All are 

fitted with Tecalemit Ribbon Filter Elements. 


Tecalemit Breathers provide pure air cheaply and efficiently 


TECALEmIr 
2@ the authority on filtration 


TECALEMIT LIMITED - (SALES EN ) PLYMOUTH: DEVON 


vere 
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» TECHNOIMPEX « DYNAMIC BALANCING MACHINES 


@ High Sensitivity @ Capacities from 10 grams to 220 Ibs. 
SPARK EROSION MACHINES ®@ Direct Angular Determination by Photocell 


For the accurate production 
with high surface finish of 
irregularly shaped holes. 
Typical applications :- 
Forming and Shearing 

Dies for precision parts, 
Extrusion and Drawing Dies. 











TYPE BHE 





Full details from sole U.K. Concessionaires :— 


J. Hi. LITTLE (Traction and Engineering) LTD. 


EROSIMATIC ‘C’ 51-52 BARBICAN, LONDON, E.C.!. Tel: MONARCH 6124 


TECHNOIMPEX HUNGARIAN MACHINE INDUSTRIES FOREIGN TRADE COMPANY P.O.B. 183 Budapest 62 
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T U B E THERE IS A 
BROWNALL 
COUPLING 
TO SATISFY 
EVERY 


REQUIREMENT 


DONALD BROWN (BROWNALL) LTD. 


BROWWALL WORKS, LOWER MOSS LANE, CHESTER RD., MANCHESTER [5. GRAMS : ‘DONABROW’ MANCHESTER 15 
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CEMENT—CO 
SUGAR —CHEMICALS—STEE 
DISTILLATION PLANT 
PAPER MILLS 
AND 
PUBLIC UTILITIES 


CAN WE HELP YOU? 


HAWKER SIDDELEY (HSBT/ BRUSH TURBINES LTD. 
HUCCLECOTE, GLOUCESTER. TELEPHONE: GLOUCESTER 67031 


TELEGRAMS: TURBINES, GLOUCESTER. TELEX. 
A member of the NYY Hewker Siddeley Group a ee 
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AND 
FRICTION 


Look at the construction of a 
FLEXHOISTA—6 strands each of 19 wires 
with an independent wire rope core, all 
perfectly assembled yet all working in- 
dependently to give flexibility. 

They are continually subjected to both 
external and internal stresses and strains 
and to surface abrasion and pressure; these 
changes are taking place very rapidly when 
the rope is running. That is why it is so 
important to get the right rope for the job. 


FLEXHOISTA is made by a Company with 
close on a century of experience and ser- 
vice in ropes*. 

*For scheduled replacement, emergency or just 


honest advice about wire ropes—call in White- 
cross anytime. 





Fit the rope fit for the job — fit 





THE WHITECROSS CO. LTD. 


WIRE ROPE 


WARRINGTON ENGLAND ~ EST: 1864 
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the applications of Ermeto 






high pressure couplings 





are practically unlimited 





Where conditions are severe and dependability 







vital, there you may safely specify 






Ermeto high pressure couplings and flexible 





hose, for hydraulic, air and steam lines. 






These couplings are supplied in a wide 






range of standard fittings. Non-standard 





fittings can also be supplied to meet 







your specifications. 





Technical information and 







our illustrated catalogue 






are freely available on request. 









ERMETO 








BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD 





MAIDENHEAD BERKS TELEPHONE MAIDENHEAD 8100 










A member of the ALENCO Group of Companies 
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ELLISON 
‘AP’ SWITGHGEAR 


(for spring or solenoid 
elelse-ialeled 
is A:S.T.A. CERTIFIED 


in the following range:— 


BREAKING 
CAPACITY 


ISOMVA 
20MVA 
20MVA 
350 MVA 




















GEORGE ELLISON 


PERRY BARR: BIRMINGHAM: 228 LIMITED 
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OF ELEMENTS IS THE BASIS OF STEEL— 





FUSION OF KNOWLEDGE IS THE BASIS OF 
STEEL 






















Today’s demand for high quality steel fabrication has imposed 
a heavy load on the talent and production available. Lomount’s 
policy is to eliminate frustration by delivering to a realistic 
date or declining to attempt the impossible. 

Standards of workmanship and price are compatible with 
popular demand, and courteous interest is the keynote of 
their dealings. 

An inquiry for one off or many will bring rapid and earnest 
response. 


Try it some time... 


he five vite 0 fe 


LOMOUNT 


VEHICLES & ENGINEERING LIMITED 


Sackville House, 40 Piccadilly, London, W.1. REG 2112/6 


Works : COLNBROOK, SLOUGH, BUCKS. Colnbrook 2676 
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DOWTY SEALS LIMITED ASHCHURCH +3 nO6. 
Member of the Dowty Group Telephone: Tewkesbury 2271. 
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AGNO 
RIVER 


AMBUKLAO 


M KALIPKIP 


- LUBAS 


THEY USED LIONS ON LUZON 





»2.: to puta river to work 


A few years ago the Agno River in Central Luzon was just 
another river. Today it is one of the keys to prosperity in the 
Philippines. A great, six-stage power and irrigation scheme 
is being carried out along the Agno for the National Power 
Corporation of the Philippines. When it is completed the 
mines and light industries of the Central Plain will have a 
430,000kW power supply to draw upon and, for the first time, 
farmers will be able to cultivate their land during the six 


dry months of the year. 


The first stage of the scheme, Ambuklao, was completed at 
the end of 1956. Now, the Binga dam — 12 miles (19km) 
downstream - is ready. Built by the Philippines Engineering 
Syndicate Inc., Binga has a generating capacity of 100,000kW. 
Its features include a rockfill dam and chute spillway with 


Six gates; a concrete-lined pressure tunnel leading from the 


power intake to the turbines in the underground power house; 
and a concrete-lined tailrace tunnel to carry discharged 
water from the draft tubes back to the river. 

All underground drilling — including excavating two diversion 
tunnels and two vértical 250 ft. deep shafts as well as the 
inlet and tailrace tunnels and power house - was carried 
out with Atlas Copco * Lion’ rock drills fitted with pneu- 
matic pusher legs and Sandvik Coromant drill steels. 
Altogether 50 ‘Lion’ rock drills and 8 Atlas Copco 665 
c.f.m. skid-mounted compressors and ancillary equipment 


were used on the Binga project. 


The world’s most widely used drilling combination 

Currently drilling 1,650,000,000 feet a year—equal to 41 holes 
from pole to pole—Sandvik Coromant drill steel equipment 
has been developed together with Atlas Copco rock drills. 
Together, they forma perfectly balanced drilling combination. 


SMtlas Copco PUTS COMPRESSED AIR TO WORK FOR THE WORLD 


Contact your local company or agent or write to Atlas Copco AB, Stockholm 1, Sweden 
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U8 & 
S Supreme Quality  v#arkson 


NUNEATON, ENGLAND AND -THROUGHOUT THE WORLD 
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This Mirrlees KSS6 turbo-charged engine developing 






1,470 b.h.p. at 428 r.p.m. is coupled to a Brush alternator 






rated at 1,030 kW. The set was installed in 1956 at the 






mill of J. & T. M. Greeves Lid., Belfast. After the engine 






had run about 6,500 hours a heat balance test at full 







load showed an overall thermal efficiency of 88" under 









optimum conditions. 


T H E R M A L achieved by Mirrlees diesel generating 
EFFICIENCY plant with “Latent Heat” cooling and 
88 per cent exhaust heat recovery 


By fully using the heat in the cooling water and exhaust gases, this plant not only 
provides electric power for a flax mill at low running cost, but also steam and hot 
water for process work and space heating. The Mirrlees engine runs on boiler fuel 
of 3,500-seconds Redwood No. | at 100 F. The savings due to the high thermal 
efficiency at full load and the low-cost fuel enabled the capital expenditure to be 
recovered in about 24 months. 


MIRRLEES, BICKERTON AND DAY LIMITED + HAZEL GROVE - STOCKPORT - CHESHIRE 


YW 


Telephone : Stepping Hill 1000 (1¢ lines) A member of the Hawker Siddeley Group Telegrams: ‘‘Mirrlees, Telex, Manchester’’ 


1 0 
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The tops 
at the 
First the tube. zi bottom 


Chesterfield tube in one form or another: pro- . Th , , 
ere is n r, r 
ducts involving seamless steel tubes up to 39” . ° bette “oe easily 
or rapidly installed borehole 


internal diameter, in Carbon, alloy and stainless 
steels, in quantity production and one-off pumpset than the Ulectriglide 


designs. If you manufacture anything from, with, submersible, built by Harland 
or in tubes, we'd like to hear from you. ; manufacturers of centrifugal 
pumps and electrical motors 
for over 50 years. We at Harland 
have gained much experience 


in the balanced design of these 
two units. 


Our standard range covers 
duties up to 1000 ft. head driven 
by submersible motors from 20- 
130 h.p. Larger pumps and high 
tension motors are available and 
we also welcome enquiries for 
units outside our standard 
range. 

1. Hard rubber covered dry felt 


rolls on paper making machines. 
(With acknowledgements to 


ee: ULECTRIGLIDE SUBMERSIBLE PUMPS 


HARLAND 


THE HARLAND ENGINEERING CO. LTD., 


WORKS: 
ALLOA SCOTLAND & TIMPERLEY CHESHIRE 


2. Dipper Handles for 200-ton 
Ruston-Bucyrus Excavators. 
(With acknowledgements to 
Ruston-Bucyrus Lid) 


LONDON & EXPORT SALES OFFICE: 
HARLAND HOUSE 20 PARK STREET LONDON WI! 


J t ° ld I Branches in Bristol Glasgow Leeds Newcastle Nottingham 
enes erfie a tubes Timperley (Cheshire) Wolverhampton and overseas 


THE CHESTERFIELD TUBE COMPANY LIMITED, 
@ ~~ 


CHESTERFIELD, ENGLAND A member of the 
AI9/13 


cRC6E6 
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FIRST AID 


Pioneers in Industrial First Aid well over half-a-century ago, 
before legislation for this was introduced, we have a wealth of 
experience and knowledge available to you when considering 
the provision of First Aid. 



















On January Ist 1960, revised First Aid regulations (S.1. 1959 
No. 906) became operative, affecting most factories. Ensure 
that you are complying with the latest regulations by con- 
sulting us for all your First Aid requirements. 





MONOCABLE & BICABLE 
SYSTEMS CABLEWAYS 


Over Sixty-Five Years’ Service to the 
mining Industry throughout the World 





No. A. 136W 


Catalogue sent on request 
Conforming to the requirements of S.1. 1959 No. 906 
for factories in which the number of persons employed 


moempe of 
exceeds ten but does not exceed fifty 


ROPEWAYS LTD ~~ 


62 LONDON WALL, LONDON, €E.C.2. 
Telephone: National 0124/5 Telegrams: “ Repeways"’ Londen A PRODUCT OF CuxSon, Gortahd sl Ltd OLDBURY, BIRMINGHAM 
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CHECK THESE OUTSTANDING FEATURES 





@ Exceedingly high filter rates. Normally 
30/50 to | filtering ratios. 


@ Maximum filtering efficiency (up to 100%) 
@ No internal Moving Parts 

@ No Bags 

@ No high pressure air equipment required 


@ No complicated electronic or pneumatic 
controls required 


@ Negligible maintenance or wear 
@ Excellent size to air Capacity ratio 


@ Infinitely variable components to cope 
with any floor-space or headroom restrictions 


e@ A completely self-contained unit 





TEST LABORATORY SERVICE 


Service for the B.D. V-Flo Reverse jet Dust Filter, 










and the Hermann Bauermeister Turbo Mill, for fine 


and cooler grinding is cordially 





HERMANN BAVERMEISTER 
TURBO MILL 





placed at your disposal at the BRAMIGK 
TEST LABORATORIES, Harwich, Essex. 






Note—All communications in regard to this 


Service to be addressed to London Head Office. 









FILTER 


(PATENTS APPLIED FOR) 





NORTHERN SALES OFFICE :—@6 CROSS STREET, MANCHESTER. TELEPHONE: DEANSGATE 8594 
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IN? Rs ANODISED ALUMTNINM 
SPICLTY « NO. of 
° . en bows at 
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Gen lerCer 


introduce the 
‘ECONOMY’ RANGE of 
CATHODIC PROTECTION 
RECTIFIER EQUIPMENTS 





The Controlling Influence | seme oree 


¢.p.s. Ambient Temperature 30 C 





H: » “Ve t > 1 to th k h t ) Con Type pore Output 
ave you ever stopped to think what your Con- po Putbu ones 
trols are costing you? Production Control, Stock 7 = 


Control, Sales Control, Budgetry Control = = 


Can you, for example, change 500 stock balances aes be 
per hour with one clerk? Or list 1,000 stock = z 
balances in 10 seconds? Or survey the machine = - 


shop loadings and progress of orders in one = = 
10 





the Pilanomatic 
yn 


ut obligati 


The SenTerCet ‘Economy’ Range of cathodic protection 
rectifier equipments has been introduced to provide 
a series of simplified and economical transformer 

’ rectifier sets for installation in non-hazardous areas, i.e 
visual examination? 218 . , iaesl 
: 219 e where there are no strict safety requirements for 
The Planomatic Plan for Management is effect- Three phase input 380/440V 50/60 electrical equipment that is flame-proof. 


: . ¢.p.s. Ambient Temperature 30 C 
ing just such startling Controls for leading : Nominal | oo, All normal cathode protection requirements are covered 

‘ pe utpu 
manufacturers everywhere. It is the most flexible po ,- ie by the choice from nineteen variously rated 
system yet evolved, providing a co-ordinated ~ e os equipments in the SenTerCet ‘Economy’ range. 
flow of information throughout an organisation 22 30 150 Send for Advance Information Leaflet. 

. > y ic f 23 5 300 
ina simple dynamic form. 24 10 400 For atmospheres where explosive or inflammable gases are 
25 4s | 10 present, such as projects associated with the petroleum industry, 
equipments should be used from the approved SenTerCet 
intrinsically safe range described in STC 
publication No. F/CP. 50 


sssssssess 


about 


386 


with« 





please 





m 


latin 





inforr 


Pian for Management 











re 


It is part of modern business — make it a part «2 | « | 10 


of yours too. 





COMPANY 
ADDRESS 


Mc 





THE PLANOMATIC PLAN FOR MANAGEMENT 


Dacron (Plan-o-Matic) Ltd. ~* 32, Fitzroy Square ~* London, W.!. 
Telephone Euston 5741 
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Group Registered Office : Connaught House, Aldwych, London, W.C.2 
RECTIFIER DIVISION: EDINBURGH WAY ° HARLOW © ESSEX 


Ask your Secretary to send the coupon for more, information. (B-- Standard Telephones and Cables Limited 
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ERs with Patent Tangential Die Heads 


A general purpose machine, capable of handling a wide variety of Pipe and 
Bolt work at a very low die cost. Tangential Die Head with quick opening 
and closing device, . . . no nuts to unscrew. 

Life of Tangential Dies 15 to 20 times that of ordinary Dies. 

Capacity from jin. to 4in. B.S.P. of yin. to 2in. Bolts. 


J 0 S H lJ A a FAP 3 % & ASHTON-UNDER-LYNE, ENGLAND 
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the Joy WNII2 stationary compressor 


The natural balance of V-design, the soft ‘wave action’ of Joy valves and the perfect 
harmony of motor and drive are some of the good design and engineering reasons why this 
compressor sustains controlled quiescence throughout the noisy factory day. Country-quiet, sentry-still 


Joy compressors are worth reading about in publication AD/6. Please write for a copy. 


AIR POWER 






7 Harley Street, London W.1 





S4 
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YOURS for the Asking 





LEARN HOW TO— 


SPECIFY 


NE UT RRR ET He RE AR PE 


TEST 


USE 


SHERARDIZING 





ZINC ALLOY RUST PROOFING Co. Ltd. 


SHAKESPEARE STREET WOLVERHAMPTON And at LONDON and ROCHDALE 
Telephone: Wolverhampton 27531 (5 lines) 
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™ BIBBY 


Resite” > QUPLING 


World famous for outstanding performance and 
reliability. Made in a wide range of types, all em- 
ploying the same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan Shaft, 
Turbine, Shear pin, Controlled Torque, 


Bibby Resilient 
Spacer and others. 


Cardan Shaft Drive. 


THE WELLMAN BIBBY COMPANY _LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
Enter No. 182 on reply card 
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standard RAYNER POWER DRIVES 


Sevens Galle & Pechent 2 or | C Q 9 fo p 222 B SS SSS SSS SS eee eee 


circumferential 
stress relief 
of vessels oss 


%& IN WORKS OR ON SITE } to 20 H.-P. 




























“HP” 

. 10 to 50 r.p.m 
tage 

Offering-up 2 stress relieved 

portions of Windscale AGR Heat 


Exchanger, prior to circumfer- 
ential weld 





The Cooper system employing Cooper Finger and coiled 





Variable 
type elements offers the following advantages for “‘in works | to 7) H.P. 


or on site’’ stress relief of circumferential vessels. 








* Fixed price list available for 


various diameters and thicknesses. TT He TT TT te tt it 


* Precise control of temperature, Compact purpose-made power drives are our business 


top to bottom, side to side. PETER RAYNER LTD RAYNER 


* Insulated bulkheads and internal elements 121 WHITEHALL RD- LEEDS 12 Telephone: LEEDS 33864/5 
form hot box, to improve gradients. Enter No. 192 on reply card 





























* Mains operation. No welding sets 
10 ton Steam Perma- 


required as power source. nent Way Crane. 
Metre Gauge. Duty 
10 tons at 16 ft. radius 


* Bricking-up of shop furnaces eliminated. oomenhs 6 tne 


14 ft. radius free 














3 Motor, electrically 

operated Fixed Whart 

Crane. Duty: 15 tons 
at 22 fc. radius. 














* Cranage difficulties in furnace area 
overcome. 








* Transport problems eased by ‘on-site’ 
fabrication and stress relief. 


Stage 2 

Elements being 
wired. Finally 
covered with thermal 
insulation. 


Courtesy: International 
Combustion Ltd. 





Consult :— 


COOPER ELECTROHEAT LIMITED 


164 LORD ST - SOUTHPORT - LANCS - SOUTHPORT 2062 


16 page illustrated handbook on request 
Enter No. 191 on reply card 






























“ Lifting, Leicester’ 22575-4 
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Pasties eign ty lial tavdalen d Stothert & Pitt’s new electric cargo handling crane DD2 is a complete breakaway from traditional crane design. Its 
the Port of London Authority 3 revolutionary all-welded tubular structure, combining maximum strength, lightness and simplicity results in a greatly 
reduced painting area; and its performance (§ tons at 8o ft. radius or 6 tons at 70 ft. radius with a shorter jib) has 
been considerably enhanced by the incorporation of hydraulic luffing and an improved form of Ward Leonard Control 
on the hoisting motion. Every detail of DD2 has been carefully planned and where necessary new materials and new 
methods of construction have been introduced. An impressive example is the machinery house (reached by a spiral 
staircase in the pintle) which is constructed of translucent resin-bonded glass fibre. This gives a soft uniform lighting 
within the roomy interior, obviating the need for windows. 

Stothert & Pitt build many other types of crane including grabbing, shipyard, overhead travellers and Goliaths and deck 
cranes, and are also specialists in the design and construction of large capacity traversers. An illustrated catalogue is 


available on request. 


STOTHERT & PITT LTD 


ENGINEERS BATH ENGLAND 


London Office: 38 Victoria Street, London, $.W.1 
Midlands Office: Lightning Way, Alvechurch Rd., West Heath, Birmingham 31 





SP.1IP 
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D RY cooling tower installations 
overcome 
industrial 
water shortage 








The ‘ENGLISH ELEcTRIC’ dry cooling tower condensing plant 
(Heller system) is designed with a closed-circuit 

system by means of which the water is recirculated continuously. 
Large or small steam power stations can now be sited 


independently of large sources of water for condenser cooling. 


4 publication * Dry Cooling Tower Condensing Plant” is available on 
application to The English Electric Co. Ltd., Steam Turbine Division, Rugby 


ENGLISH ELECTRIC 


THe ENGLISH ELECTRIC Company Limitep, ENGLISH ELECTRIC House, STRAND, LONDON, W.C.2. 


WORKS STAFFORD ° PRESTON RuOosBY ° BRADFORD . LIiverrPoodt ACCRINGTON 


Enter No. 211 on reply card 
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This resilient 
compressed asbestos 
packing sleeve is the simple 
secret of the Klinger Sleeve Packed 
Cock. Invented by Klinger engineers 
over 30 years ago, the sleeve can 
be tightened or replaced in 
the line in 5 minutes 
should this prove 
necessary. 


Tia 
cL ‘tes 


fins, 1008" 


Klinger Sleeve-Packed Cocks are made in various sizes from {" to |” full bore, and can be 
supplied to suit any required conditions of service or application. Write for full technical details. 


ee 


RICHARD KLINGER LIMITED KLINGERIT WORKS - SIDCUP - KENT ENGLAND 


Telephone: Foots Cray 777 Cables: Klingerit 


Enter No. 221 on reply card 














THE 


lypatever YUUR Product. 


PLAS METIC & COLMETIC 


Pre-coated sheet metals are the answer 
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AVAILABLE At d develop that offers colour coated metals for use in the manufacture of 
almost any and every product 
IN VARIOUS Permanent decorative coating in a wide range of colours combined with the strength of steel 
FORMS yet easy to fabricate offer advantages that will be immediately recognised 
We will gladly send fully descriptive information or discuss particular requirements 
uP TO FABRICATION CAN BE EFFECTED WITH EXISTING TOOLS 
18° WIDE i QUICK DELIVERY 


WRITE FOR DETAILS TO 


ME} TA LO N 


STEELS LIMITED 
































Precision made, 
incorporating Ina 


Needle Cage. 


i TM ad WADARS Adds dadilt ld MIO) YA a NEUROMA Hdd 


Ina Needle Bearings Ltd. 


| 

| 

| 

SEND FOR COPY OF 
| Dept. 8.E., Head Office and Factory, 

| 

| 


Ina Works, Dafen, Lianelly, Carms. THE NEW TECHNICAL 
Telephone: Lianelly 4312/3/4 
Telex: 4816 


HANDBOOK AND NEW 


136-PAGE CATALOGUE. 


INA Bearings are manufactured in Great Britain, France and Western 





Germany. 








L ne a eee — Ueereteas CRUE AA CER 00 ’ 
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GLENFIELD VALVES 


for 
Thermal 


Power 
Stations 
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Valves for water lines are a Glenfield speciality and 
from the wide range can be met virtually every 
requirement for the circulating water systems and 
the domestic and fire fighting services of Thermal 
Power Stations. 

Illustrated in cut-out form are typical examples of 
standard check, pressure reducing, air and outside 
and inside screw hand-operated sluice valves. Below 
are seen two large electrically driven sluice valves 
for the circulating water lines of a new station in 
Scotland. 





| yLENFIELD & KENNEDY.-: LIMITED KILMARNOCK J 


Head Office & Works : KILMARNOCK, SCOTLAND 





NGINEF 


R 
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Nan nes man n : The demands placed by nuclear engineer- 


ing on materials and workmanship alike 
’ are extreme. These exacting require- 
Steel ) ments are fully met by the Mannesmann 
: Company, highly specialized in the design 
-_ and supply of products for this field. 
Taming - : The 105-ton pressure vessel for the 
; nuclear reactor in Kahi/Main was manu- 
factured by Mannesmann. Wall thickness 
t h e is 4 inches; the vessel is made from heat- 
resistant special steel clad with stainless 
austenitic chrome-nickel steel. In both 
Atoms materials, a maximum cobalt content of 
- 50 ppm was not exceeded 
Also for the Dragon project in Winfrith 
a pressure vessel is at present under 
construction in the Mannesmann plant 





Our supply programme for nuclear engineering includes the following equipment: Seamiess steel tubing of stainiess steel throughout 
the range of dimensions, surface finishes and surface roughness. Another field in which we have accumulated a wealth of experience 


is the design and installation of complete piping systems and pipelines 


MANNESMANN-EXPORT - puSsSELDORF - GERMANY 


Branch Offices and Representatives all over the world 
In Great Britain: Mannex (London) Ltd. - Universal House - 60 Buckingham Palace Road - Tel. Sloane 10701-2-3 


Enter No. 251 on reply card 








To some, fittings are nothing more than 
fittings. The discerning buyer however 
prefers them complying with the require- 
ments of the relevant British Standard 
plus the protection provided by the de- 
greasing and phosphating process through 


which every Wellington fitting passes 








TUBE WORKS Lt» 


¥ ELLINGION, 
A 





GREAT BRIDGE - TIPTON - STAFFORDSHIRE 


Telephone: TiPteon 1242 
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CLEAR SPACE PNEUMATIC 


POWER HAMMERS 


for Accuracy and Reliability 


“* Clear Space ** Hammers are as powerful, 

adaptable and easy to control as most steam hammers. 
They are cleaner and much more economical in 
running and maintenance costs. The ram is of forged 
alloy steel and is virtually unbreakable. The 

hammer will strike definite controllable single blows 

as well as a full range of automatic blows 

Made in sizes from 2 cwt. to 2 ton falling weight 


20 cwt. “ Clear Space’ Hammer 
Messrs. G. & J. Weir Ltd., Glasgow 


MASSEY DESIGNS INCLUDE:— 


Steam and Compressed Air 
Hammers, Pneumatic Power 
Hammers, Friction Drop 
Hammers, Double-Acting Steam 
and Compressed Air Drop 
Hammers, Counterblow Hammers, 


Feo Pee De Poe D 
B+S. MASSEY EF? opensHaw - MANCHESTER - ENGLAND 


Tyre Fixing Rolls 


MAKERS OF THE WORLD’S GREATEST RANGE OF FORGING AND DROP FORGING PLANT 


Enter No. 262 on reply card 
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Modern steel-founding is a blend of craftsmanship, 
art and technology, all of which are applied in rhe 
Osborn foundries to produce castings ranging from 


a few pounds to several tons in weight. 


Castings in carbon and alloy steels are manu- 
factured for many industries including General 
Engineering, Mining, Quarrying, Oil Refining, 
Dredging, Chemical and Electrical Engineering. 
The Company's reputation as  steelmakers 
ensures that only the finest steels are used for 
these castings, which are sound throughout and 


of the ultimate standard of quality. 





i ne a 


CL Y ODE 


Sound to the core 





























Osborn castings are used in this Hayward Tyler - Byron 
Jackson six stage ‘Multiplex’ pump. Inset illustrates core 
used for casting the upper half of casing. 


0S5BORN & 
WORK § 
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Photograph by courtesy of Fy An AVERY 7208 Dynamic 
Newman Industries Limited ie Balancing Machine installed at the 
; corks of Newman Industries 

Limited, Bristol 


ITY IN INDUSTRY 


v 


a 





Well known in the Automotive and Railway 


Industries, Hardy Spicer are now supplying 





propeller shafts and universal joints in — 


“Sve, 
increasing quantities for other eI 
~ 








engineering applications. Typical of 

these are the drive shaft and universal 

joints used in the works of Newman Industries 

Ltd., Bristol. Hardy Spicer’s wide experience 

ensures the highest standards of design and performance 


Please write for further details and illustrated leaflets. 


HARDY SPICER siliale 


Tttt 
PROPELLER SHAFTS “ 


Birtieid 
HARDY SPICER LIMITED ace 


CHESTER ROAD ERDINGTON BIRMINGHAM 24 ERDINGTON 2191 (18 LINES) TELEX 33414 


Engineering Division of BIRFIELD INDUSTRIES LIMITED 
Enter No. 281 on reply card 
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OAND FREE 


% A 


FINE GRAIN FINISH 


For multiplied profit! These economy ADDS 


features—products: of an exclusive process LIP 
strictly guarded by stringent scientific 
inspection—mean minimum machining, reduced 


tool wear and faster production .. . factors 10 
calculated to reveal the vastly superior AN Al T 
advantages of... ALSTON STEEL CASTINGS 


ALSTON FOUNDRY COMPANY LIMITED 


NENT FORCE FOUNDRY, ALSTON, CUMBERLAND Tel: Aiston 391 (@ lines) 


749 
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HIGHER PRODUCTIVITY is the key to lower prices. 
N-ileFeE*$ work for more than 5,000 firms has 


resulted in:— 

INCREASED PRODUCTION 

BETTER QUALITY PRODUCTS 

20% LOWER FUEL BILLS 

SAVINGS OF MORE THAN £10,000,000 


Your enquiries are invited... 


Wy -I- F ‘8 ‘8 National Industrial Fuel Efficiency Service 
71 GROSVENOR STREET LONDON WI 


Telephone : Hyde Park 9706 


British Industry’s Ally in the Pursuit of Higher Productivity 


Enter No. 301 on reply card 





have two new locomotives 


available for immediate delivery 











1. 85 h.p. 0-4-0 Diesel Hydraulic Locomotive, fitted with Dorman diesel engine 2. 233 h.p. 0-4-0 Diesel Hydraulic Locomotive fitted with Rolls-Royce diesel 
and a Twin Disc hydraulic torque convertor. Maximum speed about 10 engine and Twin Disc hydraulic torque convertor. Maximum speed is about 
m.p.h., maximum tractive effort 8,160 Ibs 14 m.p.h., maximum tractive effort, 21,750 Ibs 


These locomotives were manufactured alongside our current production batches in an endeavour 
to meet the growing demand for early delivery and are ready for finish painting to customers’ 
requirements. Photographs and specifications are available on request. 


in production or recently delivered, include twenty Diesei Mechanical units for British 


B a r Cc | a y me te @) an oO t i ve Ss Railways, six Diesel Hydraulic models for the C.E.G.B. and several single locos to customers’ 


requirements, 


Andrew Barclay, Son & Co. Ltd. Caledonia Works * Kilmarnock 


Telephone: Kilmarnock 1356/7 Telegrams: Barclayson, Kilmarnock 


London Office: 38 Victoria St., Westminster, S.W.1. Telephone: Abbey 6407/8. Telegrams: Platco, Sowest, London 
Enter No. 302 on reply card 
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Did you know that this 


bit of tube 


could blow a hole 


in your profits? 





The heating elements of bakers’ 
steam tube ovens are generally 
solid drawn steel tubes. The 
combination of over-heating and 
high pressure is likely to cause 
violent and dangerous explo- 
sions. Often the material is mis- 
used with similar results. Such a 
disaster could be tragic, but must 
certainly entail loss of time, out- 
put and profits. 





Vulcan know 


Overheating is one of many factors to cause explosions in 
ovens. The expert who knows them all, and just where to 
look for potential faults and danger spots—and not only in 
ovens—is the Vulcan Engineer Surveyor. 

Industrial accidents need never happen if he regularly 
inspects machinery—your machinery. The inspection and 
protection of boilers and cranes, lifts and hoists is what 
Vulcan provide. It is a specialist's job. Vulcan are the 
specialists. That's why insurance brokers know that safety 
first is Vulcan first. 


Vulcan are specialists 


May we send you FREE ‘Vulcan'—a journal 
for all users of plant and machinery with 
reports of accidents and safety hints. 
Write to Dept. 18 


THE VULCAN BOILER 
& GENERAL INSURANCE CO. LTD 


67 KING STREET, MANCHESTER 2 


) 
s1I 


i. 











a MOTORISED VALVES 

H.P. SINTERED METAL FILTERS 

POWDER FLUIDIZING VESSELS 

STRAINERS - DUAL STRAINERS 
OILY WATER SEPARATORS 
HAND PUMPS ( staintess steez ) 
SPECIAL PURPOSE PLANT 


~ 


4 GAS * OIL - CHEMICAL 
AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer's own design and specification 




























me 





















J 
G&A FIRKINS LTD. /  ‘eeaaiaee ma) 
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Tel : BROMSGROVE 3246/7/8 








FIRTOP 
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No preparation is required for the ends of the pipes which 
may be Plain, Threaded, Grooved for other types of Couplings, 
or Bevelled for Welding, etc. The Coupling can be used on 
Bends, Tees or Crosses, and can be inserted into an existing 
pipeline without moving the pipes laterally. The WILSON- 
SEAMARK COUPLING has many and varied applications 
and has given the Engineer a new and useful pipe-laying tool. 
Please write for Wilson-Seamark Catalogue. 


WiLSON PIPE FITTINGS LIMITED 


Irvine Ayrshire 
London Office: 40 Palace Chambers, Bridge Street, London, $.W.|. 
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Clutches and Power Take-Offs 


Single and three-stage Hydraulic 
Torque Converters. 

Marine Reverse and Reduction 
Gears, Fluid Couplings. 


BRITISH TWIN DISC LTD 
PRIORY ROAD, STROOD, 


ROCHESTER, KENT 
Telephone: STROOD 7866! 


Enter No. 321 on reply card 


ROLLING 

MILL 

OPERATORS 

REDUCE COOLANT 
CONTAMINATION BY 85°. 


The magnetic coolant separators, 
installed on tank in cold rolling 
mill, at Armco Steel Corporation, 
Kentucky 


Fadl A R BA i X The magnetic coolant separator has now been well 
proven as a means of reducing costs and improving 


AUTOMATIC MAGNETIC finish on cold rolling mills. Removal of impurities 


and contamination is continuous, as the coolant 


Our W caving all grad 
“7 mbm spuennae, COOLANT SEPARATORS passes through the separator some 480 times in an 


eight-hour working day, reducing foreign matter by 
WIRE GAUZE up to 87 per cent 


ane 


WIRE CLOTH RANGE OF SIZES 
SIEVING Mode! No. 02 124 7, ol 


SCREENING ' Capacity (water soluble G.P.M.) 5, 10, 20, 41, 72, 103 


Operators of cold rolling mills and similar equipment 
are invited to write to DEPT. 22 immediately for 
fuli details of the cost-reducing separator 


_. Mpttixaapaee ORIGINATORS OF THE DRUM TYPE MAGNETIC AND COMBINATION SEPARATORS 
Telephone Made in Great Britain. Patent No.’s 603083, 731655 and 745604. Others Pending 


Shoreditch 9582 PHIPP STREET 
LONDON E.C.2 DEVONSHIRE HOUSE, VICARAGE CRESCENT 
Enter No. 322 on reply card GASTON E.MARBAIX LTD Battersea, LONDON, swt 


PHONE : BATTERSEA 8888 (8 lines) 
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IN IRON & STEEL 
UP TO 1% CWTS. 


GEARS 


Complete % RB. ; 
“AWKWARD” wm : AS eaatertal 


MACHINING & Supply cates te 


AND SPECIAL 
Cutting Only 7ft diameter 


PURPOSE MACHINES GRINDING 
REPAIRS & SALVAGE WELDING FABRICATING 


Send your enquiries to 
EPOSITION PROFILE FLAME CUTTING 
6 0 inten: acs RG BB ne mbar GREENWOOD’S STANDARD GEAR CUTTING CO. LTD., 
: New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: “ Gears ”’ 
Enter No. 324 on reply carc Enter No. 325 on reply card 


General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
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THE 


MEN WHO MAKE PAINT 


use a 
“BROOMWADE | 


Over 25 years ago, Messrs. Lewis Berger (Great Britain) Ltd.—the famous 
paint manufacturers—installed their first “‘ BROOMWADE” Air Compressor. 
To-day, in their ultra-modern works at Chadwell Heath, they still rely 

on “ BROOMWADE” as a reliable source of compressed air—a power that 
is safe to use in “low flash” areas where stringent flameproofing regu- 
lations are enforced. 

“We certainly confirm that our * BROOMWADE’ Compressors are 
reliable and economic, and for our part would add that they need 
very little maintenance,” writes Mr. A. M. Adcock, their Works 
Engineer. 

Here in a nutshell is the reason why “ BROOMWADE” are 
universally recognised as leaders in the field of compressed 
air engineering. 

‘** BROOMWADE” manufacture a wide range of Air 
Compressors and Pneumatic Tools covering the 
requirements of Civil and Mechanical 
Engineers. 

Write to-day for full details. 




























A “BROOMWADE” Type R15 Compressor installed in A “Bproomwape” Type D22 Compressor which sup- TrucksTleaving a lift’ through gates which are opened 
the Boiler House at Chadwell Heath, to atomise fuel plies the power for spray-booths, air-motors air-driven and closed by compressed air 
for the oil-fed boilers. tools and other impoitant duties at Chadwell Heath. 






Photographs by courtesy of Messrs. Lewis Berger (Great Britain) Lid 


“BROOMWADE 
AIR COMPRESSORS AND PNEUMATIC TOOLS + Your Best Investment 


BROOM & WADE LTD., P.O. BOX No. 7, HIGH WYCOMBE, BUCKS TELEPHONE: HIGH WYCOMBE 1630 (10 LINES) TELEX: 83-127 @32 SAS 
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Type 144 TOWER CRANE PROXIMITY GUARD 
The proximity guard gives an audible warning or can | Type 215 GANTRY CRANE WARNING SYSTEM 
operate automatic trip circuits whenever crane structures | A new, simple, easily installed, yet foolproof system 
approach closer than the safety requirement permits which ie besed on well tried rose El 
The visuai indicator illustrated is fitted in one of two cranes and provides a continuous 
The system employs photo-electric cells and light projectors, but by a unique 


indication of the relative position of the two cranes. 
The system may be adapted to protect other structures with slewing or elevating = combines simplicity with greatly improved ability to work in bad 
conditions. 


jibs, rotary or translational motion, providing only that these follow fixed paths, 
There are many variations available on the basic system to provide for all types 


e.g. rail tracks. 
. of working conditions and any of these can be installed quickly and economically. 
Full information on the crane collision warning systems is available from: 


ELECTRONIC 
mle el 355 Toreo)ii a Hhiaaanic ‘Ble ee 
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worm drive hydraulic pump 


specifically designed for mining applications 


This pump is specifically designed as a mining 
hydraulic pump and incorporates many features based 
on our long experience of mining duties. In 


particular we would mention— 


® COMPACT DESIGN OF MINIMUM DIMENSIONS 
@ ALL STEEL CONSTRUCTION 

@ LOW PLUNGER SPEEDS 

@ MINIMUM WEIGHT FOR EASE OF HANDLING 
@ EASE OF OPERATION 

@ MINIMUM MAINTENANCE 

@ EASE OF DISMANTLING 


The unit is suitable 
for operation with water, 
water ‘soluble oi! mixture 


and hydraulic oil. 


Write for literature. 
Branch Offices at Glasgow, Manchester, 


JOSEPH EVANS & SONS (WOLVERHAMPTON) LTD. wate 
Nine Elms Iron Works, Reading, Berks. Tel.: Reading 67182/4 acne ca 


London Offices: Pulsometer House, 20/26 Lamb's Conduit Street, London W.C.1. Tel: HOLborn 1402 
Enter No. 342 on reply card 
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See how the lorries 

get away with it. 
No time wasted. 





A day later 
this plant was 
working miles away. 


Whether you require 
mechanical handling 

on a given site 

or wish to take portable 
equipment to 

a number of places, 
Niagara can satisfy you. 
Their plant 

will increase your profit 
and enhance your 
ability to compete 


State your 

needs and wishes. 
Niagara 

can meet 

them 


AZ| 


4 Handle it 
Mechanically 


NIAGARA 


.... NIAGARA 


Enfield 6622 SCREENS AND PLANT Ltd. 
Straysfield Road, Clay Hill, 
Enfield, Middx. 
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Floorway 
Walkway | 
Stairway 
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Specially designed for 
civil and industrial 
engineering. 
STEELWAY are 
specialists in open-type 
Steel Flooring, Fire 
a Hand Gangways, 
Handrails, Stair 


Treads, etc., etc. Mis 
/ 
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consult CTEE LWAY 


for complete installations in Steel or Aluminium Alloy. 


QUEENSGATE WORKS, WOLVERHAMPTON 
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33-kV 1000-MVA, compound-filled, metalclad switchboard 


INI 
SOUTHERN 
RHODESIA 


Consulting engineers : 
Messrs, Merz and McLellan 


3-3-kV air-break circuit-breakers and a 480-volt auxiliory board 
Reyrolle supplied the 
main and auxiliary 
switchgear and control 
equipment for No. 3 
power station for the 
CITY OF SALISBURY 


Southern Rhodesia. 


Reyrolie 


A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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It’s surprising just 
JaXepiapeenecesempecteyetcn’s 
can get lost in the 


Dust is a menace to health and productivity. 

In industry, dust (and germs!) are everywhere 

... on workers’ hands; in the air they breathe; 

on the tools they use and the goods they produce; 
clogging insidiously the intricate modern 
machinery—causing depreciation and delay. 


-— ANS & EQUIPMENT Dust is a costly nuisance you can’t afford to ignore. 


Cyclone Fans and Equipment ensure clean air by 
the most efficient and economic methods. 


Send today for free technical literature and/or 
specialist advice on YOUR dust problems. 


MATTHEWS & YATES LTD. 


Head Office & Works: CYCLONE WORKS, SWINTON, MANCHESTER 
Tel: 8WInton 2273 (4 lines) 


London Office: 135 RYE LANE, PECKHAM, LONDON, 8.E. 5 
Tel: NEW Cross 6571 (4 lines) 


ALSO AT: GLASGOW . LEEDS . BIRMINGHAM . CARDIFF . BOURNEMOUTH 
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CHEANRU RAVVANT Ei AS 


Is there trouble floating around in the fuel or blowing up in the air or gas 


lines in your plant? Black spots (or any other colour) to be dealt with? 
Micron-sized mischief-makers? Clean them up with a FRAM Filter. We 
make Filters in a wide range of sizes for getting rid of water and solid 
contaminants from just about everything that flows or blows through 
industrial or chemical plant or internal combustion engines. 

We'll be happy to tackle any specific filtration problem or send you a copy 


of our publication, FRAM INDUSTRIAL FILTERS AND STRAINERS. 


SIMMONDS AEROCESSORIES LIMITED, TREFOREST, PONTYPRIDD, GLAMORGAN 
Ker) 
(FC) A MEMBER OF THE FIRTH CLEVELAND GROUP 
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FRAM FCS 11888 two stage water separator 
filter. Rated up to 45 g.p.h. for light diesel fuel 


and hydrocarbon fractions. 
CRC 3FI 
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OMICAL MACHINING 
SHIP PROPELLER BOSSES 


In one operation on 


high speed 
Single Column 
Boring and Turning Mills 


with movable or fixed column 


SCHIESS AKTIENGESELLSCHAFT DUSSELDORF 


Model 4 VKE 450 900 Single Column Boring and Turning Mill 


with movable column, equipped for slotting 


Diameter of Table 

Maximum Turning Diameter 
Maximum Turning Height above Table 
Table Speed 


Sole Agents United Kingdom & Eire :— 
BURTON, GRIFFITHS & CO. LTD 


14 fe. 9 
29 ft. 6 ins 
9 fe. 2 
0.6-50 r.p.m 


ins 


ns 


Model 4 KE 400 810 Single Column Boring and Turning Mill 
with fixed column, equipped for slotting. 


Diameter of Table 

Maximum Turning Diameter 
Maximum Turning Height 
Table Speed 


MACKADOWN LANE . KITTS GREEN - BIRMINGHAM 33 
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in quality 


USE 


ENERGOL 


yh INDUSTRIAL LUBRICANTS 
ENERGOL Za 


tUBRICANTS 
Distributed by 


THE POWER PETROLEUM COMPANY LTD 


76-86 STRAND - LONDON W.C.2 (Branches and Depots throughout the country) 


Enter No. 401 on reply card 
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Mather & Platt 
PUMPS & MOTORS... 





THE 








Illustrated are three of five sets of Mather & Platt Induction Motors and Lonovane pumps, installed in a C.E.G.B. 
Generating Station. 
The Induction motors, each rated at 2,350 b.h.p. at 375/373 r.p.m., working from 3 phase, 50 cycles, 6,600 volts supply 


drive the Lonovane pumps, which have a 72in. suction and delivery. 


These pumping sets are each capable of delivering 93,000 g.p.m. against a 70ft. head. 


Telephone: COLlyhurst 2321 
Mather & Platt 


Telegrams: Mather, Manchester 





PARK WORKS, MANCHESTER, 10 


Enter No. 411 on reply card 
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FPELA/sS£E£A/ 


Suitable for Water, 

Oil, Paraffin, Air, etc., 
up to 150 P.S.1. 

Weight approx. 4 that of 
usual type of valve. 


Standard “* FLEXISEAT”’ 
Valves are supplied for 
test pressures up to 300 P.S.1. 3in., 4in. and 6in. sizes available from stock. 


“Specials ’’ up to 60in. bore can be made to 
customers’ requirements in terms of pressure, 
temperature and material specification, etc. 





Ilustrated literature on request from the manufacturers. 


DAVID F. WISEMAN & SONS LID. 
66 CASTLEFORD ROAD, BIRMINGHAM Il. 
Telephone : ViCtoria 4553. 

Enter No. 421 on reply card 








The Nitriding Process for Case-hardening 
Special Steels by Nitrogen offers 


Surface hardness up to 1100 D.P.H. 
Retention of full hardness after heating to 500°C. 
Maximum resistance to frictional wear and fatigue. 


improved resistance to corrosion by water and steam. 





Particulars from:— 


NITRALLOY LIMITED 


ATLAS WORKS SHEFFIELD, 4. 
Telephone: Sheffield 26646. Telegrams: ** NITRALLOY, SHEFFIELD.”’ 











Enter No. 422 on reply card 
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GIANTS 


we know 
a lot about 
gears 


Spurs, Worms, Helicals, Spirals... 
in fact, all shapes and sizes up to 


10 ft. diameter. 


Ask for details about complete 
supply or for teeth cutting only. 


SPUR GEARS 

SPIRALS 

SINGLE AND DOUBLE 
HELICALS 

BEVELS (STRAIGHT AND 
SPIRAL) 

WORM GEARS 
INTERNALS 

RACKS, ETC. 


Machine cut gears by 


arlow and 


hidlaw Ltd 
GEAR SPECIALISTS 


PENDLETON GEAR WORKS 
MANCHESTER 6. 


Telephone: PENDLETON 2285 (5 lines) 


Enter No. 424 on reply card 
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PHI 





What's Alfred Allen got |" 
that you could do with? 


We produce everything listed — and more. What's been ticked is 
most likely to interest you. But maybe you could add a few more 
ticks. Or cross out some. The important thing is that whatever 
enquiries you send us, we'll gladly submit a quotation. Your 
order and instructions will be executed explicitly. Accurately. 


Efficiently. That’s the way Alfred Allen work. That’s what we've 


got a reputation for. 


sta tltk/ 















Alson Patent Clip Joint and Universal Bend 





Crane Skips 


— - + 


Heaters, Coolers, Cyclones, Shells and Stacks 


Hoppers and Chutes 





Light Railway Equipment 


Platework and Fabrications 


Steel Butt-Welded Pipe and Specials 


—- 


Stee! Pallets 





Steel Ventilation Ducting 


EE — 





Tanks and Vessels (Lioyds approved) 














@) ALFRED ALLEN « so in 
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ILLUSTRATION SHOWS A 
10x 4% M.S. GUILLOTINE 





@ Pre-stressed sliding head to resist & 
opening of the blades when cutting 


Bottom biade carried on heavy 
bolster; one clearance for all gauges. 
Main structure remains in perfect 
@ Totally enclosed gear box and clutch alignment 
with six points of engagement 


running in oil @ Extremely rigid. Bottom bed fixed to 
. large right angle faces in three 
@ Rapid operation directions at each end 
@ Good visibility to cutting edge @ Heavy top beam located on each end 
frame for extra stability 
@ Absolute minimum deflection for 
perfect shearing @ Precision built of the finest materials 






* Est: 1902 
Enter No. 432 on reply card 


Hereee your Works Mixer 








one-man operated= 
and Tt will Soon pay fey iteelt | 









Easily handied by one 







an 
Goes through @ * 
doorway . 

Simple to us tormac- 





i te 
ixes concrete, 
am mortar and plaster 


eT 




































Saves time and labour, cuts out 
costly hand mixing on cor park 
end poth wrfecing, mechine 
beds, mochine shop floor leying, 
and on partition walls. 

Capacity : + bag 4 cu. ft. IN—3 cu. ft. OUT 

The finest and handiest small mixer. Will mix con- 
crete, mortar, plaster and asphaic Side discharge 
model, with cushioned rubber tyres; will pass through 
a 2’ 6° doorway; is easily handied by one man. Price 
£89. End discharge model, with pneumatic tyres, Price 
£91. Both models ficced | h.p. Villiers engine. HP. 
terms available. A recoil starter for fitting to che Villiers 
engine is now available as an optional extra at 30)-. 
Becked by full after-sales service from the chain of Parker Service Depots. 





























viaoucTt works LEICESTER 


areor i] f- wore « wit ed 






Depots at London, Cardiff, Sedgley (near Wolverhampton), Leeds & Glasgow. 
Enter No. 433 on reply card 
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PRIEST 


CONTINUOUS 
BOGIE TYPE 
REHEATING FURNACE 


Illustrated is a Gas-fired Furnace 
supplied to Jessop-Saville Ltd., 
Brightside Works, Sheffield, for 
reheating alloy steel ingots prior 


to rolling. a 


We specialise in the design and 
construction of: 
Open Hearth Furnaces 


Soaking Pits of all types 


Continuous Multi-zone Bloom 
and Slab Re-heating Furnaces. 


Continuous Bogie-type Ingot 
and Slab Heating Furnaces 


Furnaces for Aluminium Melting. 
Coil Annealing and Slab Re-heating. 


Forge and Heat Treatment Furnaces 
Stress Relieving Furnaces. 
Shipyard Plate and Bar Furnaces 


Modern Lime Burning Kilns 


PRIEST FURNACES LIMITED - LONGLANDS - MIDDLESBROUGH 


also at KELHAM ISLAND WORKS - SHEFFIELD 3 — 
Enter No. 441 on reply card 
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SF 


Ne 


Look for the 


‘th 


= 
~~) 


E FRAME 


name that 


as 


* 


guarantees 


# 


top quality 


f 
} 
1 


distributors 
UH30 
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Neill & Co. (Sheffield) Led. and are obtainable from all tool 


hacksaw blades and other tools are made by 


“Eclipse james 














SHEET METAL WORK & ENGINEERING 
FOR “EVERY INDUSTRY 


For many years we have enjoyed a reputation for work of the highest quality 
and precision finish. Our spacious workshops house some of the most up-to- 
date metal working machinery and our resources are available to those who 
require prototypes or pilot runs as well as those whose demand is for 
quantity production. 


*ELECTRONICS 


Main control cabinets, instrument 
panels and boxes, receiver chassis, 
etc. 





*AIRCRAFT 


Fuel tanks, elevators, <ail planes 
pressings, fabrications in all metals 


*AUTOMOBILE 


Body panels, wings, cabs, silencers, 
petrol tanks, etc., etc. 





Our Sheet Metal Working Plant includes : 


Presses up to 200 tons, Guillotines, Wiring Machines, Press Brakes, 
Benders, Riveting and all types of Welding and General Engineering Plant. 


E. G. Brown 
& Co., Ltd. 


WEST ROAD, TOTTENHAM 
LONDON, N.1!I7 


Telephone : TOTtenham 2257-8-9 













45 





CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
Tel 324) 1-2 

Tel.: Abbey 2966 


York Street ironworks, Leeds 9 
32, Victoria Street, London, §.W.! 













Enter No. 


453 on m reply card 


Sealed for | 
jong 
Life ae 

















LVHLOS>S GREASE 


RETAINING SEALS 


Of all metal construction and 





resistant to grit, dust, radio ay Pee 
activity or high temperatures oneal 
Mercer Nilos grease and oil thickness 
seals are used by Europe's lead- English and 


ing manufacturers for all types 


of t ngs metric sizes 


THOMAS MERCER LIMITED 


454 on reply card 


of St. Albans, Hertfordshire 


TELEPHONE ST. ALBANS 4$53'9 
Enter No. 








PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 


CANONBURY, N.1 
CAN 4244/5/6 | 


“Wilmaket, Nordo, London” 














Telegrams 
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Enter No. 455 on reply card 





Dec. 9, 1990 THE ENGINEER 





WELDED STEEL 


FABRICATIONS IRONSIDES 


W. A. HUNWICKS & CO. 


LTD., K cep em Roling 


HARRISON WORKS, mm 
Ne SAN 


HALSTEAD, Essex. . : 
Tel. Halstead 2129 sS »” gi 
BLACK OR |) "™it pos, x5 7 y 

‘ j ; 


Specialists in the Batch Production odes tr Ge cheat 
Weldments up to 2 tons in | piece. e Py ‘i 
Shearing 6° 6’ x 4", Rolling 6’ 0” TO 24 TONS IRONSIDES specialise in y , : RR 


‘ 








of Intricate Fabrications or Single MACHINED industry 
x 4°, Forming 6’ 0” x 4”. extreme-pressure lubri- 


Flame Cutting. Spot Welding THE INCE FORGE CO. LTD ~- WIGAN cants for rolling mills. 
PARKS FORGE LTO PROPRIETORS | * 


Enter No. 461 on reply card | Enter No. 462 on reply card 

















IRONSIDES provide 
tailor-made _ lubricants 





, to specific operating 
requirements. Our 


Keep ahead im safety eee | specialist engineers are 





at your disposal freely 
to study working 


conditions and advise 
yero on lubrication 


SAFETY HELMETS | THE IRONSIDES 
EVEROAK Safety helmets are LUBRICANTS LTD. 


manufactured under British Standard 
Licences and stamped with the BSI 
Kite mark— your guarantee of a first 


class safety product / 
AVAILABLE IN VARIOUS COLOURS We are always 
available to 


EVEROAK gives complete head 3 
protection for those working in | AISCUSS your 


Quarries, Mines, Building Sites, 
Ship Yards, Refineries, etc., etc problems moar 


WRITE FOR FULL DETAILS TO MANUFACTURERS DAW BANK 


“mp 
©} EVERITT W. VERO & CO. LTD Tel: STOckpore 2419 STOCKPORT 


EAST DULWICH ROAD «+ LONDON S.E.22 


with the eversafe 





Enter No. 463 on reply card | Enter No. 464 on reply card 
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Britain's top designers of industrial 





machinery choose more Fordson 














power units than any other. For very 
good reasons too... proved reliability, 
high output at low cost in the toughest 
conditions, almost unlimited choice of 
build-ups in the 30-40 b.h.p. and 40-50 
b.h.p. classes, and the backing of the 
Fordson world-wide service and 
spares organisation. And all with the 
low costs that come from quality, vol- 
ume production in the great Dagenham 
plant. Write for detailed specifications. 





BUYERS 

Af INSIST Dry 

Paar aoe ON Peis 

bid ne 4 Ayal FORDSON @}% 
7 ime POWER 


aA 
INDUSTRIAL SALES DEPARTMENT TRACTOR DIVISION FORD MOTOR COMPANY LIMITED DAGENHAM ESSER 
Enter No. 465 on reply card 
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FOR MANY YEARS the easiest (and most effective) way 
of tackling a new filtration problem has been to hand 
it over completely to a specialist team of Vokes 
filtration engineers. In this way you get a filtration 
system tailored exactly to your particular needs and, 
because Vokes filters are tested in accordance with the 




















CALL IN 


—the simple formula for successful filtration! 


appropriate British Standards, a guaranteed minimum 
standard of efficiency for the system recommended. 
Please write if you would like further details of this 
unique Vokes service, or any of the leaflets illustrated 
above which cover the wide range of air, oil and fuel 
filters manufactured by Vokes. 


SOME VOKES AIR FILTERS 


K600 Kompak The most widely used air conditioning filter in the 
country. Guaranteed 95", efficient against Aloxite 50 dust. (BSS 
2831). 

S.C, (Self-Cleaning) For cleaning large quantities of air with 
minimum maintenance. Continuously self-cleaned by a patented 
device in the oil-trough. 


‘Absolute’. For high efficiency applications. Standard model 
guaranteed 99 95°, efficient against sub-micronic particles. 


Autoroll. Automatic and hand operated models. Combines large 
dust holding capacity with low operating and servicing costs. 


VOKES LTD: HENLEY PARK - GUILDFORD *' SURREY 


Telephone : Guildford 62861 (6 lines) 


Telegrams : Vokesacess, Guildford, Telex. 


Telex : 8-535 Vokesacess, Guildford. 


Represented throughout the world 


v.545 
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Forged steel rolls for all types of mills 


Whether required for the hot or cold rolling of ferrous 
or non-ferrous metals, or for use with non-metallic 
materials, Firth Brown can offer Forged Steel Rolls of 
the highest quality—particularly those of the fully hardened 


type. 


ALLOY STEELMAKERS * FORGEMASTERS - STEEL FOUNDERS - HEAVY ENGINEERS 


THOS FIA TH ‘ JOHN SsROWWN LIMITED ° SHEFFIELD ENGLAND 


Enter No. 481 on reply card 














Opperman Gears Limited, 


NEWBURY, 
wai 
OY Berkshire. 





re) ad od 1 
of NEWBURY 

















Things to come are coming faster and faster. For 
instance C.E.G.B’s new atomic power station 
going up at Dungeness. Facts? Dungeness is the 
eighth station of the British nuclear power pro- 
gramme; is the largest capacity atomic power 
station so far ordered in the world; will have 
highest overall station efficiency (32.9°,). 

But the great thing about Dungeness is this. 
At a cost of about £100 for each kilowatt of instal- 


led capacity, the station promises to generate 


the cheapest electricity so far by atomic energy. 
Shell-Mex and B.P. are speeding things to 


come by providing a complete depot on the site 
at Dungeness. From this they will supply all 
the petroleum fuels and a large part of the 
lubricants required by the contractors. Through 
their associated company, Shell-Mex and B.P 


Gases Ltd., they will provide most of the 
propane and butane needed for the building 


operations. 
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PARSONS 





ee (Od 


66 MW PARSONS turbo-generator at Boundary Dam - Canada 


10 MW PARSONS turbo-generator at an oil refinery in Gt. Britain 


oom a. See AAR AAD ' ae 


SOpy, ae 
ay 





bawe <<. 
-b 
foal 


15 MW PARSONS turbo-generator at Muswellbrook N.S.W - Australia 
ange iG | 
Th 














10 MW and 20 MW PARSONS turbo-generator at Trento - Canada 


C. A. PARSONS AND COMPANY LTD 
HEATON WORKS - NEWCASTLE UPON TYNE 
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AYE, 
YE GET 
A GUID 
STEEL 
CASTING 
FRAE 


FOWLERS 


Technical Brochure from 


JOHN FOWLER & CO (LEEDS) LTD Sprotborough Foundry, Sprotborough, Doncaster 
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Further order 


AT SPRINGFIELDS we are building and installing the complete plant, comprising 


two stoker-fired bi-drum boilers, evaporation of 66,000 Ibs/hr., steam pressure 
from U.K.A.E.A. 


200 Ibs. p.s.i. and steam temperature 438°F, together with all civil work, 


buildings, coal and ash handling equipment, water treatment plant and all 
fo r s t eam ancillaries. 


This type of installation is ideally suitable for other industrial purposes, e.g 
<7 
generating 


textile works, food processing industries, paper mills, cement works, steel mills 


and collieries etc. Steam pressure and methods of firing can be tailored to 
requirements. 











‘HHHHAHABE 


+e 


THHHHE 





CLARKE. CHAPMAN & CO. LTD., VICTORIA WORKS, GATESHEAD, 8, CO. DURHAM. 
Glasgow Office: 116 HOPE 





London Office: DUNSTER HOUSE, MARK LANE, E.C.3. 
STREET, GLASGOW, C.2. 


Manchester Office: 8 KING STREET, 2. 


B/28 
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Maximum power, precision and 
production potential... 


are characteristics of INNOCENTI- 
CWB Milling and Boring Machines 









Additional important features ; 
Maximum versatility 

Economic production 

Jib boring facilities 







Large diameter surfacing and 
boring at right angles to main 
spindle 







D.C. variable speed_motors 
Sliding headstock 
Virtual elimination of boring bars 







Facilities for copying 














Facilities for automatic remote os a I Ee ed _—, 
control electric measuring oy > cere —_ . 
— 
All-electric—no electronics . =e. <~~Guewecs 
Minimum maintenance a Wie nen 













Remote pendant control 
Further information available on 
request 






eo? 
< Wee RE Tay 
c > oigh - : 
4 ; ' 4 : » 
- é bey E a 
— 
ys ae. . -™ > 


iw 


Machining waterwheel alter 
nator seating on INNO 
CENTI - CWB floor 













type 
FAT 












milling/ boring machine 






200 at a well known electrical 






works using heavy turn'ng 






inde xing rotary worktable 


Inserted by Henderson & Keay Ltd. Agents in Great Britain for 
INNOCENTI Mechanical Division, Milan 


HENDERSON & KEAY LTD - 189 PITT STREET - GLASGOW, €.2 


Telephone ; CENTRAL 0262 






100 tons capacity Thi 






machine is also equipped for 





rotor slotting 








Fa) 
AY 
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FOR SECURE 
FOUNDATIONS 
IN DEEP WATER 
AND TIDEWAYS 
“RENDHEX” 
FOUNDATION 
COLUMNS 


= 


South Durham “ Rendhex” 
Foundation Columns combine 
lightness in weight with great 
strength and maximum load-bearing 
capacity. They are in world-wide hl Oe ie 
demand for the construction of deep- ; wy his WM 
2 . 4 + -. 
water foundations for off-shore uy i Af \ 
anchorages and ali types of work : i a 
where piling construction is 
required to carry heavy vertical loads, 
Illustrations show “ Rendhex”’ Columns 
forming (above) a“ strongpoint”’ in a recently 
constructed jetty to berth 10,000 ton bulk sugar 
freighters and (below) acting as piling supports for 
4 bulk sugar off-loading conveyor at Georgetown, 
British Guiana, for 
DEMERARA SUGAR TERMINALS LTD. 
A member of the BOOKER GROUP OF 
COMPANIES 


General Contractors : 
SOIL MECHANICS LTD., LONDON 


STEEL AND IRON COMPANY LIMITED 
CENTRAL SALES OFFICE: 
CARGO FLEET IRON WORKS, 


MIDDLESBROUGH, YORKS. 
TELEPHONE : MIDDLESBROUGH 4631! (13 LINES) 
TELEX: 5855! 


LONDON OFFICE: SHELL-MEX HOUSE, STRAND, W.C,2, 
TELEPHONE: COVENT GARDEN 1181/6. 
TELEX: 22480 


TABLE OF PROPERTIES 





a Size (ins) 7 Weight of Weight of Area of Moment of inertia (ins *) 
Rendhex — —y —y - “l Aclied Seaton complete Col. | complete Col. + — ¥ + 
Column No | 7 8 | bs pertun te | (incl Weld) | (excl. weld) About | About About About bor 

| | cine ibs. per Lin. ft Sq. ins x YY z2Z | Xx Zz 


y 


+ + 


12) i | 3615 72.50 21-26 469-3 | 381°3 | 4253 | 469 4°47 72.20, 5870 57:30 
16a | i 58-30 117-75 | 34:30 (1214 | 1038 1126 5-95 5-73 | 151-75 125-82, 116-15 
20 , 80-70 16280 | 47°47 (2657°7 (2203-5 (24306 | 7°49 7°16 | 265-80, 218-60, 207-20 
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Fabrications in unusual shapes and 
sizes are Marston's speciality fab- 
rications like this aluminium brass 
end-seal for a heat-exchanger at 
the National Gas Turbine Establish- 
ment.* It was so big that we had to 
remove part of the roof in one of our 
erecting shcps but that kind of 
thing is all in the day’s work for us 
if you're contemplating engineering, 
chemical, petroleum or nuclear power 
plant that calls for components to 
unusual specifications, consult us at 
the design stage: our experts can 
contribute much to the smooth, 
speedy and economical execution of 
your plans. 


Process pliant - Bursting discs 
Pressure vesseis  Heat-exchangers 
Pipework - Special-purpose machines 
in aluminium, titanium and other non 
ferrous metals 


* Made for National Gas Turbine Estat 


MARSTON EXCELSIOR LIMITED 
A subsidiary of Imperial Chemical Industries Limited 


Fordhouses, Wolverhampton 
MAR.281 














“TURBO” TRAY DRYER-COOLERS 


Operating on the originai “‘Buttner’’ system these machines carry the 
sugar crystals in a shallow bed on superimposed annular shelves 
exposing a large and frequently changing surface to the drying or cooling 
air. Restricted movement and absence of tumbling action at the critical 
Stages avoids degradation, preserves the brilliance of the crystal faces 
and reduces dust emission. 


Latest designs incorporate anti-agglomerating pre-Dryer for very fine 
grain sugar and use heat exchangers passing clean filtered air only. 


i 

} 

| 

| 
Illustration shows Buell combined Drying and Cooling unit handling | 
18 tons white sugar per hour in a British Sugar Factory. | 
| 

| 

| 

| 

| 


Also 
BUELL-BUTTNER ROTARY 
DRUM DRYERS FOR DRYING 


BUELL LIMITED BEET SUGAR PULP 


(a subsidiary of Edgar Allen & Co. Limited) 
THREE ST. JAMES’S SQUARE - LONDON $.W.1 


Telegrams: Allentare Piccy, London. 


Telephone: Trafalgar 2528 (3 lines) 
B6 
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THE VERSATILE Mk.2 ‘PENDEFORD MULTIMETER’ 


PROVIDES A QUICK, RELIABLE AND EASY METHOD OF MEASURING 


STRAINS, FORCES, PRESSURES, DISPLACEMENTS ETC. 


THIS ELECTRONIC MEASURING TECHNIQUE IS PARTICULARLY VALUABLE 
WHEN NORMAL METHODS ARE IMPRACTICABLE BECAUSE OF DANGEROUS 
ENVIRONMENTS OR INACCESSIBLE LOCATIONS. 

THE HIGH SENSITIVITY, ACCURACY, WIDE RANGE AND THE PROVISION 
FOR RECORDING OR CONTROL ARE ADDED ADVANTAGES OF THE SYSTEM 


EVERY DAY MORE AND MORE ENGINEERS ARE ADOPTING 





THE MULTIMETER—THE MODERN MEASURING INSTRUMENT 





VY, yam 7 7 2 
BOULTON PAUL AIRCRAFT LIMITED, BO? Dia? ij rm WOLVERHAMPTON x 
Tel: Fordhouses 3/91 pat ..¥ 
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speciFy ‘“‘REAVELL”’ 


FOR EFFICIENCY 4n> RELIABILITY 
RECIPROCATING COMPRESSORS 
ROTARY COMPRESSORS 


TURBO COMPRESSORS 


PRESSURES FROM 


I to 10,000 
LBS. PER SQ. INCH 


ror AIR, HYDROGEN, 


OXYGEN, NITROGEN, 
AND OTHER GASES. 








2 a ee ee 


REAVELL & COMPANY LIMITED 


IPSWICH, ENGLAND 
Telephone : Ipswich 56124 (3 lines). 





Telegrams: “ REAVELL ” Ipswich 
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NOW YOU CAN SPECIFY 
LIGHT WALL BUTT-WELD 
PIPE FITTINGS 


Jo 


~/ 


In answer to a growing demand,Trufio light wall pipe elbows and 

fittings are being produced by Wilmot Breeden—and are available throughout the u.k 
For the first time construction engineers in Britain are now assured of 

a regular supply of fittings. And because of mass-production prices are favourable. 
Trufio light wall fittings are ideal for piping systems in chemical, 

petro-chemical, nuclear and process plants—where stainless steel and 

nickel alloys are specified. 

The range of Trufio fittings is made in extra low carbon stainless steel, 

nickel, Monel*, Inconel*, and Corronel 210* in various scheduled wall thicknesses 
Trufio fittings conform to the dimensional requirements of American 

standards ASA.B36.19 and MSS.SP-43 for schedule 5s and 10s wall 

thicknesses and ASA.B16.9 for schedule 40s and greater. British 

standard BS.1640 also applies, and in all cases materials conform to 

ASTM.A.312 and A.403 (stainless) and ASTM.B127 and B162 (nickel alloy). 
*Registered trade names of Henry Wiggin & Co. Ltd. 


~TRUFLO py witmor BREEDEN 


For detailed catalogue, write to: Sales Manager, Dept. 5 
Wilmot Breeden Ltd., Goodman Street, Birmingham, England. 
Telephone: Central 8691. 
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MR MADDOX IS READY TO TOTEM te is the Big White Chief of 


Central and South Wales and the West Midlands. By post, telephone or smoke signal, 
you get in touch with him for cast iron rainwater, soil and drain goods in this area. 
He is also the one to contact for the Allied Advisory Service. Send him your drawings. 
He will see that you are informed as to what pipes and fittings would best suit your 
needs and will arrange supply through your merchant. Mr Maddox (or one of our 
other eight pipesmen, depending on where you operate) will be your personal 


contact, always. Swift as an arrow with orders, too. No delays. No ruffled tempers. 


Pipes of peace, in fact. For area 1 telephone Stockton 65291; for area 9 telephone 


ralkirk 2441; for ali other areas telephone Wellington (Salop) 510. a’) 


rainwater and soil goods division of A LLIi E 8) i RO Ay FO U tl D | RS 


£ KETLEY WELLINGTON SHROPSHIRE 
==} 
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STANDARDISED RIGHT ANGLE CONIFLEX 
BEVEL GEAR UNITS FOR INDUSTRY 





*ANGLGear units are compact, standardised 90° power 


take offs for manual or power operated equipment up to 
4 h.p. at 1,200 r.p.m. Equipped with hardened Coniflex 


gears and lubricated for life. ANGLGears are quiet and 


efficient at speeds up to and including their maximum rated 


r.p.m. Each unit is tested for quietness at full rated speed 
before it leaves the factory. There is an ANGLGear to solve 
almost any 90° power take off problem. 


% Made in England under licence to USA principals. 





We also manufacture 


** VARATIO”’ 


Positive Variable Change Speed 
Gear Box 


This has the outstanding merit 
of ROBUST SIMPLICITY 
COUPLED WITH’ HIGH 
EFFICIENCY AND COM- 
PLETE RELIABILITY and is 
eminently suitable for every in- 
dustrial requirement where vari- 
ability of speed and a positive 
drive at predetermined SPEEDS 
MAINTAINED WITHOUT 
SLIP are required 

An outstanding feature of the 
“Varatio” Gear is the 
RELATIVELY SMALL SPACE 
it occupies. 


VARATIO—STRATELINE GEARS LTD 


277-279 ABERDEEN AVENUE, TRADING ESTATE, SLOUGH, BUCKS. 





Telephone: SLOUGH 20271 





““STRATELINE”’ 
Speed Reducers 


Input H.P. range 1/16 to 40 
H.P. Ratios from 3 1 to 
1,000,000 1. Greater reduc 
tions can be undertaken for 
special applications. Maximum 
torque output 100,000 Ib. ins 


Coaxial Shafts: Positive gear 
drive therefore no slip. Large 
reduction ratios in very small 
space. Each unit covering a 
wide range of ratios without 
alteration to external dimension 
Can be supplied with an elec 
tric motor as an integral part 
of the gearbox, or as a non- 
motorised unit. Units can be 
arranged for any position of 
mounting. 


Copyright Reserved 
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ao LION 


BRAND 






DRO” 
FORGED 


STEEL 
SPANNERS 


in all sizes to 42” Whit. 


ARMSTRONG 
STEVENS 


AND SON LTD., 


WILLENHALL, 
STAFFS. 
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CORROSION? 


INVEST IN 


VITREOSIL 
Fone LiFE / 


PIPES, POTS, TANKS, 
IMMERSION HEATERS, Etc. 
All absolutely inert to all 
acids except hydrofluoric 








We also manufacture an extensive range of Vitreosil Laboraiory Ware 


THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone : Wallsend 62-3242/3 
LONDON: 9, BerKeLey STREET, W.1. 


Telephone: HY De Park 1711/2 
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ARE YOU GUILTY OF 
“CARELESS TORQUE” 


HOW ACCURATE ARE YOUR TORQUE SPANNERS?— 
without the means of checking them, you can never know. 


The use of inaccurate and unreliable torque loading equipment merely 
represents a waste of money and effort. Yet many calibrated and dial 
type torque spanners have been in use for long periods and have never 
been checked. As a result, many operators must be working under a 
completely false sense of security. 


CHECK YOUR TORQUE SPANNERS FREE OF COST 
Without charge or obligation, we will supply ON LOAN an ACRATORK 
Test Rig of suitable range. Rigs are availabie for all loads up to 1,100 |b/ft. 


Write giving range of spanners in use and sizes of drive squares to be 
accommodated to:— 


CORY BROTHERS & COMPANY LTD, CORYS’ BUILDINGS, CARDIFF 
Telephone: Cardiff 31141 
WORLD DISTRIBUTORS FOR 


THE ACRATORK ENGINEERING COMPANY LTD 


makers of precision torque loading equipment 
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SEPARATING * FILTERING 
EXTRACTING ® LIFTING 
ELEVATING * DETECTING 


CONVEYING * HOLDING 








RAPID 


MAGNETIC LIMITED 
LOMBARD STREET, BIRMINGHAM 12 


*# ELECTRO * PERMANENT * ELECTRONIC *# ELECTROSTATIC 
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FULLER ELECTRIC LIMITED 


FULBOURNE 
Telephone 
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Modern plant and 40 years’ experience ensure that we are 
particularly well-equipped to manufacture transformers 
up to the largest sizes and the highest voltages 

Thanks to our long association with ASEA of Sweden, we 
have access to an unrivalled experience of 380 kV practice 
Our up-to-date equipment includes a vacuum drying 
chamber with a capacity of 7,000 cubic feet suitable 

for the treatment of the largest units. 

This is one of four 275/132 kV Auto-transformers each with 132 
insulated high-speed resistor on load tap changer for delivery 
to the C.E.G.B. Northfleet Super-grid Sub-station. 
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oKrF 


can offer such 


a wide selection of 


British-made bearings 





Since its introduction by EADSIF’ in 1920, the spherical roller bearing 
has come to be regarded as the pre-eminent type of bearing for carrying 
heavy loads. In addition, it is completely self-aligning—a feature which 
is only present to a limited extent, if at all, in other types of roller bearing. 
This means that the whole load carrying capacity of ){;GiP spherical 
roller bearings is available for carrying the load; none is wasted on local 








stress concentrations due to unavoidable inaccuracies in machining, or 
deflection under load of housings or shafts. 

LSP has recently introduced an improved design of spherical roller 
bearing designated the C-type with a carrying capacity approximately 
40°, greater than bearings of the original design. Weight for weight and 
size for size S50S/F° spherical roller bearings are the strongest in the 
world. That is why you will find them in applications where loads are 
heavy and bearing space restricted. 

The spherical roller bearing in its various forms is one of the four basic 
bearing types, ball, cylindrical roller, taper roller and spherical roller 
manufactured in Great Britain by The Skefko Ball Bearing Company Ltd. 


Axlebox for a dtesel-electric locomotive 











THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON °: BEDS 


THE ONLY BRITISH MANUFACTURER OF ALL FOUR BASIC BEARING TYPES: 
BALL, CYLINDRICAL ROLLER, TAPER ROLLER AND SPHERICAL ROLLER 
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DIESEL LOCOMOTIVE PROBLEMS 


The replacement of steam as the principal form of 
motive power on British Railways is in many ways the 
kingpin of the modernisation plan now under way, and 
since full electrification is a long term project the intro- 
duction of diesel locomotives as an intermediate stage 
has assumed a very important position in the transport 
system of the country. The readiness of the British 
Transport Commission to invest in large numbers of 
diesel-electric and diesel-hydraulic locomotives was un- 
doubtedly influenced by the apparent success of the 
dieselisation of the American railways, which was carried 
through with phenomenal rapidity after the end of World 
War II. In view of this the paper read by Mr. H. F. 
Brown before the Institution of Mechanical Engineers 
on Wednesday, November 30, and summarised in 
our issue of December 2, cannot but come as something 
of a shock. His concluding words were: “ The diesel 
locomotive has not * revolutionised’ American railway 
economics. In road service, diesel motive power has added 
to the financial burden of the railways.” It is hardly sur- 
prising that such a conclusion, and the survey of statistics 
that led to this conclusion, should have aroused intense 
controversy, disbelief of some of the figures quoted, and 
joy in the hearts of those who advocate full electrifica- 
tion; but in Mr. Brown’s analysis the comparison on 
economic grounds is mainly with steam. Amid the 
interest nay, consternation that could well be 
caused by the publication of such figures the thoughts of 
British engineers turn immediately to the problems of 
our own railways, and to disturbing questions as to 
whether the modernisation plan may fare no better 
economically; but before discussing British conditions it 
is important to recall the last years of steam on the 
American railways. 

The largest and most powerful steam locomotives in 
North America were regularly worked at high capacity, 
made long through runs with frequent changes of crew 
intermediately, and were serviced so thoroughly as to 
permit of very short turn-round times. On Western lines, 
such as the Union Pacific and the Santa Fe, the loco- 
motives were oil-fired, and on the latter line in particular 
it was a regular practice for the large 4-8-4 engines to 
work through from La Junta to Los Angeles, 1234 miles, 
with six changes of crew intermediately, and return over 
the same run after a lay-over time of only 7 hours. The 
coal-burning engines of the New York Central System 
performed equally hard and successful work between 
New York and Chicago. The statistics collected yearly 
by the Interstate Commerce Commission show that the 
repair costs of steam locomotives are far less than those 
of diesel-electrics as the age of both types increases, and 
so far as tractive power is concerned, as Mr. Brown 
states in his paper, the multiple-unit operation of two or 
more diesel units has been necessary to equal the horse- 


power of the steam locomotive replaced. While the latest 
steam power in the United States was capable of ex- 
tremely fine work the stock as a whole was ageing and 
between the years 1935 and 1945 the average age 
increased from 21 to 27 years. At the end of World 
War II the situation was ripe for the automotive industry 
to begin its vigorous campaign to sell diesel locomotives 
to the American railways, with the result that the 
number of steam locomotives dwindled from 30,000 
in 1947 to no more than 2,000 in 1957. 

When Mr. Brown presented his paper at the Institu- 
tion of Mechanical Engineers the reactions to his careful 
analysis, which led him to the disturbing conclusion that 
we have already quoted, were many and various. Some 
speakers frankly disbelieved that the repair costs could 
be so high; others expressed the view that the situation 
could not be so bad as the paper indicated, and that the 
American railway engineers who had adopted diesel- 
traction on such a large scale would never have done so 
had not the economics of the new power been thoroughly 
sound. Present throughout, of course, was the thought 
of what the publication of such a paper might mean to 
the British Railways programme of dieselisation, and 
one speaker in particular stressed the danger there might 
be if figures from the paper were quoted out of context. 
Those with experience of American conditions, however, 
had clearly gathered the impression that all was not quite 
so rosy as it had appeared ten years ago, and that the 
Statistics quoted in the paper were an object lesson, and 
a warning to all railway administrations who might be 
too ready to follow the lead of others without weighing 
all the relevant facts of their own particular case. 

This leads us to some points of difference between the 
railways of Britain and those of America. Prior to the 
introduction of the modernisation plan on British Rail- 
ways, the fuel used for steam locomotives was universally 
coal, and one of the more important features affecting 
the performance of steam locomotives today is the 
gradual change in the physical nature of the coal supplied. 
The gradual mechanisation of the process of coal winning 
and the introduction of coal cutting machines and 
mechanical handling, with the extensive use of tipplers 
alike in collieries and at running sheds, is resulting in the 
production of coal in smaller sizes and containing a 
higher proportion of slack and dust than in the hey-day 
of the steam locomotive; this has greatly added to the 
difficulties of getting reliable steaming, at a time when 
the labour position in the motive power department 
of the railways has been getting progressively worse. In 
such circumstances the steam locomotive has lost a great 
deal of its one-time reliability, and the diesel, although 
using an imported fuel, has given a degree of reliability 
that was in danger of being lost. In this country, on a 
number of important routes, engineering restrictions pre- 
clude the use of the largest modern types of locomotives, 
and make regular double-heading necessary. The running 
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of two diesel-electric locomotives in multiple unit with 
only a single engine crew does represent a considerable 
saving in wages over that of a double-headed steam train 
which requires four enginemen. 

Again, the attractiveness of dieselisation in America 
gradually diminished as steam was _ progressively 
eliminated, and many secondary jobs had to be provided 
with new diesel power. By contrast, in this country a 
very high proportion of the passenger work and a good 
deal of semi-long distance express passenger work is now 
operated by multiple-unit diesel trains, in which the 
capital investment is very much less than that involved 
in locomotives. It is over the main line locomotives that 
controversy will mainly be joined. In America the 
diesels beat their way in against the very cream of the 
existing steam power, then sustaining a remarkably high 
standard of performance. By whatever methods they 
may have done so, by good salesmanship, attractive hire- 
purchase terms, or sheer technical merit, the speed at 
which they swept steam away created a profound im- 
pression abroad. In this country, all too frequently one 
hears the view expressed in very high transport circles 
that the final elimination of steam will see the end of all 
railway ills. Even if its facts and figures may not directly 
apply to British conditions, Mr. Brown’s paper cannot be 
other than salutary in checking any complacency that 
might be developing about the nghtness of the motive 
power changes now in progress on British Railways. 


REMUNERATION OF ENGINEERS 

In March of the present year there was issued the 
Report of a Royal Commission on Doctors’ and Dentists’ 
Remuneration. Its interest for engineers lay in the fact 
that surveys were made by the Commission of the 
remuneration in other professions, including engineer- 
ing, so as to provide a basis of comparison. The 
working comparisons revealed, deplorably enough, that, 
apart from architecture, engineering was the least well 
paid profession. However, the figures relate, not to 
1960, but to 1955-56. Dissatisfied with figures so much 
out of date the Engineers’ Guild, which co-operated 
with the Commission in making the first survey, under- 
took another on its own. The results have just been 
published. They reveal, as was to be expected, that a 
substantial increase has come about in engineers’ earnings 
since 1955-56, though whether it has been sufficiently 
marked to raise engineering from its lowly place among 
the professions it is not possible to say. The Guild is, 
however, able to conclude that the demand for young 
engineers has had an important effect in that it has 
resulted in a greater proportionate increase in earnings for 
them than for engineers in older age groups. It has also 
revealed that there are differences between the earnings 
of graduate engineers and non-graduates; and it is con- 
cluded that this is bound to affect the income pattern 
as a whole within the profession as the proportion of 
graduates amongst professional engineers increases. The 
Guild is to publish in January the full survey figures, in- 
cluding the research consultant’s report and separate 
tables for members of each of the four institutions from 
which Guild members are drawn and for the main occu- 
pational groups. We shall look forward to seeing 
those figures. For there are puzzling features about 
the crude figures so far published by the Commission and 
the Guild. How does it come about, for example, at a 
time when the demand for engineers is high enough to 
create concern as to whether they are being trained in 
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sufficient numbers, that earnings, on average, continue to 
remain relatively low? A detailed breakdown of the 
figures may reveal —- we rather expect that it will — that 
the more highly trained engineers are sufficiently well 
paid to bear satisfactory comparison with members of 
other professions; but that the less highly trained are 
not. 


REINFORCED PLASTICS 

The attendance of more than 600 delegates at the 
Second International Reinforced Plastics Conference 
held last week in London gives some indication of the 
widespread interest in developments in this field. The 
interest is well deserved and the potentialities of rein- 
forced plastics occasionally even arouse such enthusiasm 
that their progress is still liable to be embarrassed by 
exaggerated, if well-meant, claims. It was not, however, 
in a mood of unbridled enthusiasm that the Conference 
was held. In the main, it was confined to factual records 
of the experience in the different fields of application, 
from pleasure boat building to atomic energy plant, and 
a sober appraisal of some of the problems facing the 
fabricators of reinforced plastics product. A _ general 
question which emerged from the Conference was the 
continued dearth of engineering data on reinforced 
materials and their different applications. Some progress 
in collecting information on the long-term properties has 
been made by the Reinforced Plastics Group of the 
British Plastics Federation, which organised the Con- 
ference, but on the whole the response to the call for 
more information has been disappointing and much re- 
mains to be done if reinforced plastics are to be more 
widely and effectively used in the future. 

It is true that the use of reinforced plastics has been 
increasing steadily, but the current usage is nowhere near 
the full market potential. At present attention in the 
reinforced plastics field centres on glass-reinforced 
polyester resins, for others, such as epoxies, represent a 
very small fraction of the total. According to the Board 
of Trade, some 6,700 tons of polyester resin were sold 
in this country last year. Making allowances for its use 
in other fields and for the quantity of imported resin, 
this gives an estimated annual usage of 9000 to 10,000 
tons of reinforced plastics. By comparison with this, the 
author of the concluding Conference paper on the future 
of reinforced plastics suggested, on the basis of reasonably 
conservative estimates of the possibilities in the different 
fields of application, that the total annual market poten- 
tial in this country was of the order of 40,000 tons to 
60,000 tons. Compared with present usage, this represents 
a substantial potential increase, but it cannot be taken 
for granted, for expansion in this field is up against at 
least two very important problems. One is that of com- 
petition from other plastics materials, and particularly 
from improved thermoplastics, when quantity produc- 
tion is involved and cycle time is important. The other 
problem is the difficulty of providing adequate quality 
control in the manufacture of reinforced plastics articles. 
In contrast to many other fields of engineering, the 
fabricator in reinforced plastics exerts a major influence 
on the material quality, as well as the other characteristics 
of his products, and, therefore, quality control during its 
manufacture is of great importance. Current methods 
cannot be considered adequate and there is a definite 
lack of suitable testing techniques which would make it 
possible, for instance, to determine the degree of resin 
cure. A paper on the development of a non-destructive 
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penetration test evolved at the U.S. Army Engineer- 
ing Research and Development Laboratories provided 
some evidence of efforts in this direction, but there can 
be no doubt that much more attention needs to be 
devoted to the development of testing methods. 


PROS AND CONS OF THE **POLARIS”’ MISSILE 


General Norstad’s request to the representatives in 
Paris of the N.A.T.O. Governments for the provision of 
medium range ballastic missiles for the “Shield” requires 
very careful scrutiny. It is true that his request is 
qualified by a further request that the control over 
N.A.T.O.’s nuclear weapons should be placed under the 
N.A.T.O. Council. But it makes nonsense of the attempt 
to define nuclear weapons as tactical or strategical 
according to the target at which they are aimed. More- 
over, it seems at variance with the recent United States 
decision to establish at Strategic Air Command head- 
quarters at Omaha, an inter-Service strategic planning 
committee to designate and keep under review the targets 
to be aimed at by all retaliatory weapons, whether land- 
based or sea-based. How the operation of the present 
N.A.T.O. defence plans will work out in practice is in 
any event difficult to understand. General Norstad 
already has under his control not only the “Honest John” 
and “Corporal” short range weapons, but also “Can- 
berras” and other aircraft capable of delivering bombs 
well within the tactical range required to bombard Soviet 
army communications up to 300 miles behind the front 
line. At some moment which General Norstad will 
determine he is to inform the N.A.T.O. Council that the 
“Shield” can no longer halt the Soviet advance unless 
it is allowed to use tactical nuclear weapons. This seems 
to presuppose unusual hesitation and slowness in the 
advance of the Soviet armoured forces and suggests that 
tactical nuclear weapons are of more advantage to the 
defence than to the offence a judgment by no means 
universally accepted by military experts. Be that as it 
may, if the Soviet armies began their advance in the 
belief that they could “get away with it” without total 
war, a Hiroshima bombardment of areas up to 300 miles 
behind the front line probably including villages and 
even small towns would surely give an evil twist to 
“the second thoughts” it is alleged they would have on 
being confronted with nuclear weapons. 

There is, indeed, little doubt that if the “Shield” is 
armed with the “Polaris” missile—which can be launched 
from any suitable mobile base, whether railway wagons, 
submarines or surface ships—it would tend to alarm the 


** ENGINEERS IN SCOTLAND ~ 


“ Engineers from Scotland are by no means rare in any part of 
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the world where our professional brethren are at all to be found. 
Many of our good men, and some of our best, have crossed the 
Tweed on their way to eminence. There are but few engineering 
firms of repute that do not contain, or have not contained, cool and 
confident heads from the north. So numerous are Scotch engineers, 
in fact, that when, in 1857, the professional men at Glasgow under- 
took to establish an institution for themselves and other residents 
in the north, they were obliged to name it ‘Institution of Engineers 
in Scotland,’ in order to secure themselves, we presume, from that 
great influx of members from all parts of the world which would 
certainly have overwhelmed them had they styled their society 














‘Institution of Engineers of Scotland,’ or 
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Soviet leaders and discourage hopes of peace. The “Polaris” 
is an effective missile with a present range of 1200 miles. 
But it is far from fully developed. The United States 
recently launched the first of a new class of five “Polaris” 
launching submarines the “Ethan Allen.” She is a 
vessel 410ft in length with a displacement of 6900 tons 
and is to be armed with sixteen “Polaris” missiles with 
a range of 1500 miles. Unlike the five 5600-ton “George 
Washington” class, whose hulls were cut in two to enable 
a centre portion equipped with “Polaris” rockets to be 
included, the “Ethan Allen” class have been designed 
from keel upwards specifically for the purpose of launch- 
ing these missiles. Indeed, work has already been started 
on the first of yet another class of four submarines 
the “Lafayette” which will be 425ft in length and 
armed with “Polaris” rockets with a range of 2500 miles 

The “Polaris” submarine will, in fact, prove a blessing 
to the West for the next few years in eliminating the 
advantage given to Russia by her land-based instal- 
lations for launching rockets. The United States plans 
to have forty-five of these vessels between 1965 and 
1970, providing a retaliatory potential of 720 half- 
megaton warheads — more than enough to achieve wide- 
spread devastation even in a country as large as the 
Soviet Union. But Russia, after a slow-down in the 
tempo of submarine construction, is now also building 
nuclear powered submarines, and it would be wishful 
thinking to believe that her scientists and technologists 
have not yet solved the problem of launching rockets 
from submarines submerged. How many “Polaris” sub- 
marines will she have got by 1970? It is well in this con- 
nection to remember that 50 per cent of the population 
of the United States and about 80 per cent of the popula- 
tion of Western Europe live within 150 miles of the sea 
Though America has been first in the field with the 
“Polaris” submarine, she may well, indeed, have pro- 
duced a vessel which will ultimately prove of greater 
advantage to Russia than to the West! Our legislators 
would do well to bear this in mind in view of the prob- 
ability of the Royal Navy having to provide our deterrent 
bases at the end of this decade. The majority of our 
people believe firmly in contributing to the Western 
deterrent. But this does not necessarily mean a belief 
in the likelihood of a major Soviet aggression in Europe 
and the need for distributing “Polaris” missiles to 
European nations to counter it. Nor are they convinced 
that the possibility of a surprise attack with thermo- 
nuclear weapons requires this country to build sub- 
marines purely for deterrent purposes at a cost of 
£45,000,000 for each vessel. 


Institution of Scottish 








Engineers.’ 

“But this plenitude of Scotch engineers does not arise ‘com any 
peculiar facilities afforded for the study and practice of engineering 
in Scotland—except in so far as education is, in all its branches, 
cheaper there than here—it arises rather from the fact that our art 
is well adapted to their mental character, and holds out valuable 
rewards to its pursuers. It is a road to fortune, and a road on which 
intellect and industry are the recognised means of progress. Hence 
it is that Scotchmen, to their honour, have cheerfully turned to it, 
and steadfastly pressed along it. It is, however, a road with a con- 
siderable trend southward in it, and hence the engineers left in Scot- 
land are not very numerous. ” 














P & O—Orient Liner “ Oriana” 


No. 


The “ Oriana” 
P.& O. 


was built for the Australia and trans-Pacific service of the 
Orient Lines and carries 688 first class and 1496 tourist class passengers. 


The ship has a gross registered tonnage of 41,923, and a service speed of 27-5 
knots, which is maintained by a twin-screw arrangement of double-reduction 


geared turbines. 


This machinery develops a normal service power of 65,000 s.h.p. 


and is supplied with steam at 700 lb per square inch gauge and 950 deg. Fah. 
by four Foster Wheeler E.S.D. boilers. 


ECEMBER 3, when the latest addition 

to the Orient fleet, T.S.S. “ Oriana” 
sailed on her maiden voyage from South- 
ampton to Australia, via the Mediterranean, 
and then on to North America, marked the 
beginning of a new era in liner travel and 
also the completion of a task which had its 
beginnings shortly after “ Orsova” had 
become a unit of the fleet. With two ships 
“ Otranto”” and “ Orontes” nearly at the 
end of their useful life, planning of a replace- 
ment was urgent, particularly so now that 
the company was engaged in the trans- 
Pacific passenger service. Consideration was 
given to size, capacity, speed, as related to 
port-to-port runs, the speed/length ratio, 
cost to build, cost to operate, and all these 
factors were put into an algebraic equation. 
This was resolved, on the basis of a speed of 
27 knots which was the next suitable speed 
above the 22-5 knots, to produce the approxi- 
mate particulars of a ship which would meet 
technical requirements and also satisfy econo- 
mic considerations. These particulars were 
assessed and the final dimensions adopted 
were as tabulated. 

An economic comparison was made be- 
tween the earning power of this size of ship 
and the 28,000 gross tons, 22-5 knot ships 
built after the war. From this appraisal it 
became evident that compared with six 
28,000-ton vessels, four large ships provided 
the same number of passenger berths per 
year; required £8,000,000 less in total 
investments ; and needed about 500 fewer 
crew. Furthermore the saving in cost due to 
cutting down the voyage time by two weeks 
balanced the increased fuel costs occasioned 


by the higher speed. Based upon these 
considerations, the decision was made to 
proceed with the building of a larger and 
faster liner. 
TABLE 
Length overall 804ft 
Length between perpendiculars 740ft 
Breadth moulded O7ft 
100ft 
4ift 9in 
31ft 6in 
27-5 knots 
30 knots 
41,923 


Breadth extreme 
Depth moulded to “ f 
Draught 

Service speed 

Trial speed 

Gross tonnage 


deck 


117,500 
§5,000 
6,800 
3,000 


General! cargo, cubic feet 
Insulated cargo, cubic feet 
Oil tuel, tons 

Fresh water, tons 


Accommodation 
First class passengers 688 
Tourist class passengers 1,496 
Crew 899 


Propelling Machinery 
Twin screw, double reduction, geared turbines of Pametrada 
design 
Normal service power 65,000 s.h.p. at 147 
propeller r.p.m 
80,000 s.h.p. at 157-5 
propeller r.p.m 
65 per cent of normal 
ahead power 
700 Ib per square inch 
at 950 deg 


Maximum power 
Astern power 


Steam supply 


Foster Wheeler 
with external super 
heaters 

960 deg 
Fah 


Boiler 


Superheat range to 825 deg 


i Machinery 

Four 

1750kW, 220V dic 

10 per cent for two 
hours 

Two diesel-driven gen- 
erators 

200k W, 220V d.c 


Electr 
Allen geared turbo generators 
Rating 
Overload 


Emergency 
Rating 
Our illustration of the ship on trials reveals 
a new profile which differs markedly from 
previous ships in a number of respects. The 
funnel is of modified shape which has 
resulted from extensive wind tunnel tests to 
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ensure that under all steaming conditions 
the decks will be free from soot and smoke. 
A small second funnel has been acquired 
and another major change is the placing of 
the lifeboats at a lower level by the use of 
underdeck davits. Derrick posts are now 
conspicious by their absence and it is evident 
that there is more enclosed promenade space. 
What cannot be seen is the underwater form 
which was developed at the St. Albans tank 
and incorporates a bulbous bow which is 
designed to improve sea-keeping qualities 
and reduce pitching. Also unseen are the 
twin sets of sideways thrust units sited at 
bow and stern. 

The liner, which was launched on Novem- 
ber 3, 1959, and named “Oriana” by 
H.R.H. Princess Alexandra of Kent, was 
built and engined at the Barrow yard of 
Vickers-Armstrongs, Ltd. Prefabrication in 
units weighing up to 50 tons was adopted 
and the ship, which is electrically welded 
throughout, was constructed under the 
supervision of Lloyd’s Register of Shipping 
and conforms to the requirements of the 
Ministry of Transport. In this ship the whole 
of the superstructure is of welded aluminium 
alloy using Quasi-Arc equipment and involv- 
ing a total of 1040 tons, most of which was 
supplied by Alcan Industries, Ltd. 

Five decks, namely, “ B,” “C,” “D,” “E” 
and “* F,” extend for the full length of the hull 
while “A” deck stops aft of No. 2 hatch and 
above are the veranda, stadium, bathing, 
tennis and bridge decks. Decks ““G” and 
““H” form orlop decks. Passengers and crew 
are accommodated in eleven decks with the 
first-class passengers having cabins on the 
stadium, “A,” ““B,” and midships and forward 
on “C” decks. Tourist accommodation is 
midships and aft on “C” and “ D” decks 
and aft on “E,” “F” and “G” decks. 
Officers and crew occupy the tennis and 
bathing decks, and have cabins, forward on 
“C.” “D” and “E” decks, and midship 
and forward on “ F ”’ deck, with the engineer 
officers located amidships to starboard on 
“D” deck. We reproduce photographs of 
the first-class lounge and restaurant, tourist 
restaurant and Stern Gallery. 


PASSENGER AND CREW ACCOMMODATION 


A total of 344 single or two berth cabins 
of widely differing designs and equipment 


Passenger liner ‘* Oriana *’ for the Australia trans-Pacific service of P. & O.—Orient Lines 
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First-class lounge and library or ** Princess ** room 
house the 688 first-class passengers, and are 
placed midships and forward on “ C ” deck, 
on “B” deck forward and _ starboard 
amidships on “* A” deck and on the stadium 
deck where there are six veranda cabins and 
one special penthouse suite. There are 
adequate facilities for recreation on the 
tennis deck, on the bathing deck, where 
there is a bathing pool flanked by paddling 
pools, in the screened stadium area and in a 
room set aside for table tennis. Right 
forward on the veranda deck is space set 
apart for children. In close proximity to the 
bathing pool is the “ Plough Tavern,” so 
called because patterned Edwardian engraved 
and acid etched glass from the “ Plough,” 
Notting Hill Gate, is incorporated in the 
passage leading to the tavern. Excellent 
views over the sea or of the games in the 
stadium are obtained from the stadium room 
which is forward on the deck of the same 
name and contains maps, track charts and 
an exhibition illustrating the building of 
the ship. Aft is the red carpet room equipped 
for music recitals or talks and suitable as a 
meeting place for small groups. Other 
public rooms are on the veranda deck and 
include the main lounge, or “ Princess” 
room, in which is a 30ft long mural, entitled 
“* Landscape of the Two Seasons,” which acts 
as a division cutting off part of the lounge 
to form the library. To port and starboard 
moving aft are two galleries where pictures 
form the decorations and further aft is the 
ballroom having the deck at sides raised and 
separated from the rest of the room by a 
balustrade. Right aft is the veranda bar 
which, like the ballroom, extends for the 
full width of the ship. Some 369 passengers 
can be seated in the restaurant in “ E ™ deck, 
while for those who wish to dine more 
privately there is the “Silver Grill” on 
““A”’ deck. The cinema serves both classes 
of passengers and has a total seating capacity 
of 318, 118 on the balcony and 200 on “ B” 
deck. 

The tourist passengers have their restaurant 
on “ E” deck and it has a seating capacity 
of 784. Other public rooms include a lounge 
and library, having alcoves for card players, 
aft on “ C ” deck, while on “ B” deck is the 
assembly bar, a large ballroom with alcoves 
in the wings, and occupying the whole of the 
stern is the stern gallery bar. Immediately 
above is an extensive games deck, a swimming 
pool and two paddling pools, while on the 
veranda deck is another swimming pool and 
a paddling pool, forward of which is the 
“Ocean Bar.” On the deck over is the 


stadium and a table tennis room. The 1496 
tourist passengers are accommodated in 
513 two and four berth cabins which are aft 
ca * CO" fe EF, oe oo ee 





on the veranda deck 


All officers are berthed in single cabins 
and the petty officers, leading hands and 
ratings are accommodated in single and 
two berth rooms. 
commander have suites on the tennis deck 
and other officers’ cabins are on the bathing 
deck, while the engineer officers are located 
to starboard on “D™”™ deck including a 
suite for the chief engineer. Cabins for 
the crew are forward on “A,” “B,” 
—  _ _ - ae Ca eee 
and there is a recreation room and a cinema 
room on “ D” deck, a swimming pool on 
““B” deck, and messes on “ F ” deck. 


Suip SERVICES AND AUXILIARIES 


The health of all on board is in the care 
of a qualified medical staff and there is an 
extensive hospital block, to port on “D” 
deck, including three general wards, three 
isolation wards, each with a_ veranda, 
dispensary and operating theatre. The whole 
of the accommodation for passengers and 
crew and the public rooms are air conditioned 
on the Thermotank system, involving a total 
of 64 units. In the first-class passengers and 
officers’ cabins the temperature is under 
individual control, while elsewhere tempera- 
ture control is zonal. The system has a 
cooling capacity of 22,000,000 B.T.U. per 
hour and has a total fan power of 630 b.h.p. 
and the air is delivered through “* Coronet ” 
distributors, no recirculated air being em- 
ployed for passenger cabins, smoke rooms 
and hospitals. The central refrigeration plant, 
supplied by J. and E. Hall, Ltd., and located 
on “* H” deck forward of the generator room, 
includes four A.E.I. centrifugal compressors, 
one of which we illustrate, driven by single- 
stage turbines. Each unit is rated at 5,500,000 
B.T.U. per hour at 5150 r.p.m. and the 
turbine takes steam at 700 lb per square inch 
gauge and 950 deg. Fah. and exhausts at 
70 Ib per square inch gauge. Chilled brine 
is circulated through the system at a rate of 
4400 gallons per minute, while for winter 
conditions some thirty-six calorifiers provide 
warm brine to the air-conditioning heat 
exchangers. Fin-tube cooling units provide 
cooled air in the sculleries and food prepara- 
tion rooms, and spot coolers have been 
installed in the laundry, baggage room 
and issue room. 

The ship is equipped with a sound repro- 
duction system and in addition two inde- 
pendent programmes are supplied to all 
passenger and crew cabins. There is also a 
television system which provides for the 
reception of broadcasts employing the 405 
line system used in Great Britain, the 625 
line system of Australia and the 525 line 
system used in the United States, Canada 
and Japan. All the equipment has been 





First-class restaurant on 


The captain and staff 








“E”’ deck looking forward 


provided by the Marconi International 
Marine Communication Company, Ltd. 
G.E.C. lighting has been used almost 


throughout the ship and consists mainly of 
hot-cathode fluorescent tubes and the com- 
pany has also been responsible for the 500 
line manual exchange covering the first-class 
passengers and services and the 120 line 
automatic exchange for staff communications 
An innovation is the installation of tele-nurse 
equipment by which, through the medium 
of a small box shaped microphone, unatten- 
ded children can be noted by the telephone 
operator as needing attention and who can 
then advise parents over the public address 
system. 

Galley gear, which makes an average 
demand of 800kW on the generators, has 
been largely supplied by Henry Wilson and 
Co., Ltd., Moorwoods, Ltd., and the Hobart 
Manufacturing Company, Ltd. Right aft 
on “E” deck is the well-equipped laundry 
fitted with presses, several sizes of washing 
machines, spin dryers, tumblers and a large 
calendar, and able to deal with the ship’s 
linen and the passengers’ requirements. 

** Marinite ” has been used for fireproof 
bulkheads and “ Castodor ”’ fireproof doors 
fitted, while for fire-fighting purposes there 
is a Grinnell Sprinkler System. For the 
service of the passengers and for ship service 
there are a total of thirteen lifts supplied 
by J. and E. Hall, Ltd. They include four 
twelve-passenger units for the first-class 
passengers, two eight-passenger units for the 
tourist-class passengers, one for the engineers 
and three large stores lifts, two of which 
serve ten decks, each of | ton capacity. 
Also assisting in the rapid storing of the ship 
and the handling of baggage is the mechanised 
system supplied by Sovex, Ltd., and fully 
described in THe ENGINEER of May 6, 1960. 
The gear consists of two shipside mobile 
reversible slat conveyors, one forward and 
one aft on “ F ” deck, which can be traversed 
to port or starboard and a pivoted jib 
projected on to the quay. The aft unit 
delivers to a fixed conveyor on the centre 
line and this delivers to two elevators which 
rise from the baggage hall on “H” deck 
to “B”™ deck and automatically deliver 
luggage at preselected decks. 

J. Stone and Co., Ltd., provided the power- 
operated watertight doors and also manu- 
factured the sewage plants which incorporate 
special injection equipment to permit use 
in harbour. For lifesaving purposes there is 
a complement of ten class “B” motor 
lifeboats and nine launch pattern class “ B” 
motor-lifeboats, each accommodating 145 
persons, and two class “ A” motor lifeboats 
for 138 persons all built of glass fibre 
by W. and J. Tod, Ltd., and two forty-six 








Part of tourist-class restaurant on “‘E”’ deck 


persons capacity Class “B’” accident 
boats built by Lambie (Wallsend), Ltd., and 
Woodnutt and Co., Ltd. Parsons engines 
fitted with Simms inertia starters are mounted 
in the lifeboats and launches. Alli the boats 
are carried in underdeck davits fitted with 
cast aluminium bronze cradles. Welin 
MacLachlan Davits, Ltd., built the davits, 
which are integral with the structure. 

In the wheelhouse, all instruments, control 
and indicating equipment have been grouped 
in three consoles mounted on the after bulk- 
head. On the centre line is the command 
and indicator control console including: a 
Pyrene audible fire alarm unit, Grinnell 
sprinkler indicator, an echo sounder, water- 
tight door indicator and controller, ventila- 
tion fan control and the stabiliser control. 
To port is the main wheelhouse console on 
which are mounted the sideways manoeuvring 
panel, shell door indicator, and telegraph 
and communications equipment. The second- 
ary wheelhouse console, to starboard, is 
fitted with the rudder indicator, revolution 
indicators and course recorder, while in the 
bridge wings are also sideways manoeuvring 
control units. The Marconi International 
Marine Communication Company, Ltd., 
supplied the radio-telephone, radio direction 
finder and other navigational equipment; and 
Decca Radar, Ltd., has provided two radar 
sets, and a slave display. Steering is effected 


Turbo-compressor of 5,500,000 B.T.U. per hour capacity for air- 
conditioning plant 


by a Sperry gyro compass which gives a 
heading reference for the combined Sperry 
Brown gyro-hydraulic steering control. 

The steering gear, manufactured by Brown 
Brothers and Company, 
four-cylinder Rapson slide design having 
two power units, each consisting of a 
Laurence Scott 120 h.p. electric motor 


Aft group of four 5-ton 
electric deck cranes 


Ltd.. is of 
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Tourist stera gallery on “‘B”’ deck 


driving a V.S.G. pump. Five combinations 
of hydraulic cylinders can be used and the 
gear is capable of exerting a maximum 
working torque of 770 tons feet, using all 
four hydraulic cylinders and one power unit, 
to move the rudder from 35 deg. port to 
35 deg. starboard in thirty seconds with the 
ship steaming at full speed. With two power 


General view of steering gear, and showing the Sperry after power 


unit and steering position 
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units in operation the time to move the 
rudder from hardover to hardover is about 
eighteen seconds. Denny-Brown stabilisers 
have been supplied to reduce the amplitude 
of roll. Each fin has an outreach of 13ft by 
a fore and aft width of 9ft 3in and an area of 
120ft, and is located about 25ft below the 
waterline. The fins, which can be extended in 
five-minutes forty-five seconds and housed 
in eight minutes forty-five seconds can be 
moved from haftdover to hardover in 2} 
seconds. Control equipment was designed 
and manufactured by Muirhead and Co., 
Ltd., and the power units consist of two 
size 50 V.S.G. tilting pumps, one size 6 
servo-pump, and one auxiliary Plessey gear 
pump. There are a 60 b.h.p., 400 r.p.m. main 
motor, a 15 b.h.p. servo motor and a 5 b.h.p., 
1000 r.p.m. auxiliary motor. The maximum 
torque available for oscillating the fins is 
192 tons feet and the equivalent hydraulic 
pressure is 1250 lb per square inch, while 
the maximum lift generated by each fin at 
20 deg. and 26 knots is 125 tons. 

A total of four sideways-thrust units for 
assisting to manoeuvre the liner are located 
two forward and two aft and each consists 
of an electrically driven impeller designed 
by Vickers-Armstrongs (Engineers), Ltd., on 
the basis of its axial flow pump. On each 
side of the section containing the impeller 
unit the tube continues as a_ cylindrical 
nozzle terminating near the shell opening 
which is covered by a grating to prevent 
the ingress of debris. Since such open- 
ings in the shell cause greatly increased 
resistance they are covered, when the ship is 
at sea, by steel doors, which are operated by 
electric motors and are faired into the ship’s 
lines. The degree of manoeuvrability is 
indicated by the fact that with the two 
bow and the two stern units giving opposite 
thrusts the liner can be turned through 180 
deg. without help of the main engines. 

It is noteworthy that in this ship the more 
usual arrangement of derrick posts and 
derricks, for the handling of cargo and stores, 
has been replaced by a total of eight 5-ton 
* ASEA ” electric deck cranes, supplied by 
Fuller Electric, Ltd. The two cranes placed 
forward on “ B”™ deck to serve No. | and 
No. 2 hatches ate mounted on carriages 
which allow the cranes to traverse the deck 
from side to side as required and provide 
four working positions. The remaining 
cranes are fixed, two serving No. 3 hatch 
and four, seen in our illustration, located on 
a platform aft at No. 4 and No. 5 hatches. 
The cranes are designed for the independent 
movements of hoisting/lowering, luffing and 
slewing and the safe working load at all 
jib positions is 5 tons. 

No. | hold and "tween decks, No. 2 *tween 
deck, and No. 4 and No. 5 holds are for 
general cargo, while refrigerated cargo is 
carried in No. 2 hold, No. 3 hold and "tween 
deck with refrigerated stores on “ G” deck 
over the refrigerating machinery and gene- 
rator rooms. The refrigerating machinery 
for these compartments was supplied by 
J. and E. Hall, Ltd., and consists of 
four “ Freon” eight-cylinder Vee block 
compressors, each driven by a 110 b.h.p. 
motor. 

Clarke, Chapman and Co., Ltd., manu- 
factured the mooring equipment which 
consists of pne four-headed set of cable and 
warping capstan gear, the cable lifters, to 
handle 34in cable, being on “ B” deck and 
the warping capstans being on “ D” deck 
with the machinery sited on “E” deck. 
Power is provided by two 130 h.p. enclosed 
ventilated drip-proof motors and the duties 
of the cable lifter are 105 tons at 21ft per 
minute using both motors or 10-5ft per 


minute with one motor or 52-5 tons at 
21ft per minute using one motor. The 
warping capstans can exert a pull of 22-5 





965 





tons. Two warping capstans are fitted aft 
on “E”™ deck and each is powered by a 
75 h.p. motor and has a pull of 21 tons 


(To be continued ) 


Professional Engineers’ Earnings 


HE Engineers’ Guild has just published 

the results of a new and up-to-date 
survey of the earnings of professional 
engineers. The survey was carried out 
between April and August, 1960, and is based 
on earnings during the financial year 1959-60 
which ended on April 5. Information was 
sought from a random sample of 4400 
corporate members of the Institutions of 


Civil, of Mechanical, of Electrical and of 


Chemical Engineers, and in all 2727 com- 
pleted questionnaires were received, with an 
effective response rate of 67-4 per cent. 
The results therefore present an accurate 
picture of the level and distribution of 
incomes in the engineering profession at the 
present time. The diagram illustrates the cur- 
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Income distribution by age 
(approx.) all engineers 
1959 60 


2000 + 
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rent career prospects when the medians and 
quartiles are plotted on an approximate age 
basis. Table I below shows the medians and 
quartiles for all engineers in 1959-60, with 
figures for 1955-56 given alongside for com- 
parison. The earlier figures did not include 
members of the Institution of Chemical 
Engineers, but in view of the relatively 
small numbers involved, their influence on 
the 1959-60 figures is slight. Similarly, the 
latest survey included engineers in Northern 
Ireland, who were not covered last time, 
but the numbers are too small to affect the 
overall results. 

One of the weaknesses of the Royal 
Commission Report as a source of informa- 
tion about economic conditions in the 
professions is that its figures were already 
dated by the time they were published. 
Yet no survey of similar scope has been 
undertaken since or is likely in the future. 
Inevitably, therefore, it is difficult to make 
reliable comparisons with the results of the 
latest Guild survey. One professional body 
which has carried out regular surveys is the 
Royal Institute of Chemistry, for which 
figures covering the years 1956 and 1959 are 
available. In addition the Royal Com- 
mission sought information near the end of 
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| 1959-60 1955-56 | 
Under 35 ‘aii ae ll KA 837 
35-39 1292 965 
40-44 1365 1040 
45-54 149 1150 
55-64 1620 1216 
4304 | 950 


All ages 





its investigations from fourteen large firms, 
asking them about changes in the incomes 
of their graduate staffs over the period 
1955-59. Some of these results are repro- 
duced in Table II. 

What conclusions then can be drawn from 
this latest survey? Perhaps the safest is that 
the profession is in a stage of transition ; the 
demand for young engineers has had a 
marked effect on incomes at this level and 
has certainly raised them to a proportionally 
greater extent than for older engineers in the 
middle ranks. It seems likely that the spread 
of incomes is becoming much wider even in 
the lower age groups; for example, in 


1955-56, 57-3 per cent of those in the age 
group 


35-39 earned less than £1200 and 


INCOME OF 50% 
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5-5 per cent earned more than £2000. In 
1959-60, for the same age group, the figures 
are 13 per cent and 14-9 per cent respectively. 
There are considerable variations between 
the earnings of university graduates and 


TABLE Il—Some Movements in Prices and Earnings 
1956-59 
(Figures are only approximate because of variations in the opera 
tive dates and should be read in conjunction with the text.) 
| Percentage 
Classification | 1956 1959 | increase 
Engineers, age under 35 | £953 £1316 =| Ty 
median income j 
Chemists, age under £910 £1070 17-5 
median income 
Chemists, age 31-35, median £1180 | £1370 16 
income | 
Graduates in industry, age | | 14 
under 30 
Index of U.K. weekly wage 100 116-7 | 16°7 
rates, men 
U.K. Index of Retail Prices 100 


109-3 9.3 
non-graduates, and this too is bound to 
affect the income patterns within the pro- 


fession as the proportion of graduate 
entrants increases. 
The full survey figures, including the 


research consultant’s report and tables for 
each Institution and the main occupational 
groups, will be published in the January 
issue Of The Professional Engineer. 


TaBLe |—Professional Engineers’ Incomes—Medians and Quartiles by Age 
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1959-60 1959-40 | 1955-36 
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1501 1142 1789 1376 
1632 | 1281 2115 1659 
1778 1484 2474 «=6| «= (2000 
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Automatic Cutting of 
Transformer Core Plates 


Transformer core plates are cut automatically to length in 


the machine illustrated here, in the core building department 


of the transformer shop of Ferranti, Lid., Hollinwood, 


Lancs. 


The machine is fed with coiled cold-rolled, grain- 


oriented strip, previously cut to the required width, ranging 


from Sin to 36in. 


Holes or slots are punched and the plates 


are cut simultaneously, two at a time, in pre-set lengths, 


ranging from 2ft 6in to 15ft, measured along the core plate 


centre line. 


plates per hour. 


The output capacity is 360 to 480 finished 


The machine is equipped to carry out 


deburring of the strip as fed, if required. 


NEW machine for the automatic cutting 
A of transformer core plates with greatly 
improved accuracy has recently been put into 
service in the transformer department of 
Ferranti, Ltd., Hollinwood, Lancs. It is 
the latest of a number of improvements that 
have been made in the core building section, 
with the aim of making the best use of the 
properties of cold-rolled, grain-oriented steel 
in the form of continuous strip. 

Before this material became generally 
available in Great Britain core production 
was limited by the size of hot-rolled electrical 
steel sheet which could be supplied by the 
steel manufacturer—the maximum size being 
about 9ft by 3ft. With the introduction of 
cold-rolled steel in continuous coils it soon 
became evident that the capacity of the 
machines available would set a limit to core 
production. Accordingly, Ferranti, Ltd., set 


Fig. 2—Coiled strip being fed into the cutting machine via the decoiler 


and feed rolls 


out to develop automatic processes for core 
plate production, with the aim of narrowing 
manufacturing tolerances and simplifying 
handling of the core plates. 

To handle the continuous coils of steel 
supplied by the manufacturers, special pur- 
pose rotary slitting machines were developed 
and the company installed such a machine 
in 1955. It consists of a decoiler which allows 
the coil to unwind and pass through the 
cutting head, where it is slit into strips of the 
required width. From the rotary cutters the 
material passes to the re-coiler where the 
individual strips are rewound. This machine 
can handle coils of up to 3 tons weight and 
from 34in to 36in wide. A maximum of 
eight strips can be cut at one set-up and 
strips down to I4in wide can be produced. 

Before the installation of the new core 
plate cutting machine, mentioned above, the 


Fig. 3—-Ejection of core plate at one 
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continuous strip, of correct width, as received 
from the slitting machine was cut to the 
lengths required on conventional guillotine 
machines, with subsequent press operations 
for the punching of holes and slots and edge 
grinding to remove burrs caused by the 
slitting and punching operations. Depending 
on the design of core, the plates were either 
rectangular or a regular 45 deg. trapezoidal 
shape. 

In this system the limits to which individual 
plates were produced depended on individual 
guillotine and press operations working from 
the same datum point or stop. With the 
general increase in transformer size, plates 
of up to I5ft long were being required 
regularly and the handling problems in this 
method of production began to approach 
the limit of human capability. 


The new automatic core plate cutting 


ine. 
pneumatic press unit is on the left 


The hydro- 
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Fig. 4—Automatic core plate cutting machine viewed from the extension bed end. 


The material is in 


tension just prior to press operation and ejection 


machine uses coiled strip and combines in 
one operation the piercing of all holes or 
slots and the cutting of two plates in each 
cycle of the machine. Provision is also made 
for the grinding of all edge burrs if necessary. 
The basis of the process is that all dimensions 
of the plate are measured relatively to the 
theoretical centre line of the strip material, 
that is, the actual centre line of the core plate. 
By keeping the strip under controlled tension 
during the combined operation of cutting 
both ends and punching all slots and holes 
in each plate, this machine eliminates the 
variations in plate length that are attribu- 
table to human error in production by 
guillotine and press. As explained below the 
machine is fed automatically to cut and 
punch two plates simultaneously, each 15ft 
long by 36in wide, and it can be adapted to 
produce plates up to 47in wide. 

The machine viewed from the feeding end is 
shown in the heading and the feed arrangement 
is shown in more detail in Fig. 2. Having 
set the tools for end, hole or slot forming, 
the sequence of operations is as follows. 
A coil of material of the required width is 
loaded on the decoiler, which is equipped 
with an adjustable mandrel to accommodate 
variations in the inside diameter of the coil. 
With the machine under hand control the 
strip is fed round the swinging arm idler 
(on the left of Fig. 2) and then through the 
feed rolls (centre, Fig. | and right, Fig. 2) 
until the leading edge is beyond the first 
end-cutting tool. Then the machine is 
operated by foot control whereupon a slot 
or a set of holes is pierced by the punching 
tools and, simultaneously, a 45 deg. mitred 
end is made by the end-forming tool. After 
having removed the scrap from the mitred 
end the press is switched to automatic control. 

Then the automatic sequence of operations 
is as follows. The feed rolls draw material 
from the loop around the swinging arm 
(Fig. 2) and the material is passed under the 
second group of piercing and end-forming 
tools. As the loop tightens it pulls the 
swinging arm to the right (Fig. 2) until it 
allows a vertical beam of light to strike a 
photo-cell, which causes the decoiler to 
operate and supply more material via the 
loop to the feed rolls. When the leading edge 
of the material interrupts a second photo-cell 
circuit the rate of feed is reduced from about 
200ft per minute to 6in per minute until the 
leading edge strikes a microswitch in the 
hydro-pneumatic press unit (Fig. 3). Opera- 
tion of this microswitch causes a small 
anchor hole to be punched near the leading 





edge. The punch is not retracted and the 
action of punching the anchor hole im- 
mediately opens one pair of the main feed 
rolls and causes the other pair to reverse. 
This reversal puts the material (with its end 
anchored) under tension to pull out any 
ripples. The gradual tensioning of the 
material continues until an electric clutch, 
through which the feed rolls are driven, 
begins to slip, whereupon a hold-down ram 
in the feed roll unit operates and holds the 
material in a tensioned condition. 

At this point in the automatic cycle the 
reversing rolls return to the disengaged 
position and the press ram operates, cutting 
and piercing two complete plates simulta- 
neously. As the ram rises all side stops are 
lowered and the piercing-and-anchoring tool 
in the hydro-pneumatic press unit is with- 
drawn. Its withdrawal operates the ejection 
mechanism which discharges one plate to 
the back of the machine and the other to 
the front, on to a pallet stack in each case. 
Ejection completes the cycle which is then 
repeated automatically. 

To avoid excessive wrinkling as the 
material is being fed forward under auto- 
matic control there are a series of tensioning 
edge rollers with their axes skewed to keep 
the edge of the material against roller stops 
The speed of each set of rollers is fixed and 
there is a progressive increase between 
successive rollers from the feed end to the 
exit end of the material (for example 190ft, 
195ft, 200ft per minute). 

Plates destined for the central leg of the 
core require a second cut at right angles to 
the first, at each end of the plate. This cut 
is a separate operation on a guillotine. 

Main Particulars of Automatic Core Plate Cutting 

Machine 


Overall length of plant 60ft 


Width of plant 4ft Bin bed 

Method of control Electronic-pneumatic 
hydraulic 

Weight of moving parts 10 tons plus 3 tons for 
tools 

Total weight 60 tons 

Number of operators Two 

Range in plate size From 15ft to 2éft 
centre line length, 
from *in wide to 
Sin wide 

Range in hole sizes iin to 2in diameter 

Slot size Ziin by 2iin, one 
per plate 

Weight of end forming tools 14 ton each 

Number of plates per hour 360 to 480 


The plant (Fig. 4) has been in production 
since July, 1960, and has achieved the original 
objectives of producing core laminations to 
a higher degree of accuracy than previously 
and of reducing core losses. It has also 
overcome handling difficulties. 

The machine was designed and developed 
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by Ferranti, Ltd., and manufactured to their 
instructions by A. Kinghorn & Co., Ltd., 
Todmorden ; Humphries and Sons, Ltd., 
Poole ; and the Norbury Engineering Com- 
pany, Litd., Hyde. 

Another item of interest in the core plate 
shop is the continuous annealing plant which 
was installed in 1957. It is a belt conveyor 
furnace, 130ft long with a_ throughput 
capacity of 4 ton per hour. Annealing is 
done in a nitrogen atmosphere, under close 
operational control, the iron loss of regular 
samples being checked by the Epstein square 
method. Among the advantages claimed for 
this continuous annealing process is that the 
annealing cycle is shorter than in the batch 
process and so the risk of contamination from 
the annealing atmosphere is reduced 

The core material as supplied by the 
manufacturers in coils is insulated on both 
sides with a very thin anneal proof insulating 
coating applied by a special thermo-chemical 
process. After annealing, one side of each 
lamination is further treated with insuline 
(Kaolin plus binder) in a modern plant to a 
controlled thickness. 


Problems of Water Supply 


SPEAKING at the Annual Dinner of the Insti- 
tution of Water Engineers on Thursday, De- 
cember 1, Mr. Henry Brooke, Minister of Hous- 
ing and Local Government said that his belief 
was that the time was fast approaching for a 
bold new approach to make the best use of our 
water resources. He had studied the proposals 
for a national water grid and for an elaborate 
and extensive new canal system to be used 
partly for water supply and partly for transport. 
The sponsors of those projects showed a com- 
mendable interest in the practical question which 
seldom received enough attention—how to secure 
the best use of the water resources in this island. 
The trouble about both these proposals was that 
they tackled only one part of the problem, and 
they neglected the economics of water supply. 
In water supply the major element was the cost 
of distribution. With electricity the major cost 
was not distribution but production. People 
who talked about a water grid being as obvious 
a device as an electricity grid or a gas grid, failed 
to mention that water, unlike gas or electricity, 
would not run uphill: at any rate not without 
quite disproportionate pumping effort; and 
pumping was expensive. It was possible to make 
gas or generate electricity anywhere, but only to 
develop water sources where nature had placed 
the water To make sure of keeping water 
cheap, therefore, the first thing was fully to 
develop the local sources of water near to the 
point where the water was required. Engineers 
from his Ministry had lately carried out two 
hydrological surveys for the Great Ouse and the 
Severn which showed how this could be done 
for those two rivers. Six other similar surveys 
were in hand. 

If they made sure that the local sources of 
water were fully developed, proposals for a 
national water grid—whether it consists of 
aqueducts or canals—were not necessary. Neither 
were they the right solution, for the simple 
reason that they would call for needless expense 
and would push the cost of water up higher 
than it should be 

He was convinced that what was needed was 
to look at the conservation and use of water as 
a whole. Water was required not only for public 
water undertakings and for industry and for 
farming but for many other purposes too. 
There was a need for a proper flow in the rivers 
for the sake of purification, for the sake of navi- 
gation, for the sake of beauty, and for the sake 
of the fish. They had to keep land drainage in 
mind too, and flood control. The Institution had 
said that all these matters ought to be handled 
by one authority in each catchment area, to 
make certain that water resources were developed 
in a balanced way for the benefit of everybody. 

He had no doubt that by proper use of the 
resources of each river basin, more water could 
be made available than at present for the good 
of everyone. 








“Fluid-Form” Process 


By HUGO MOLLER 


At the convention dealing with modern trends in the manipulation of metals 
organised by the Institution of Production Engineers Mr. Hugo Maller, the 
chief tool designer of the car division of Svenska Aeroplan Aktiebolaget, presented 


a paper on the “ Fluid-Form ” process. 


This process makes use of a simple attach- 


ment which can be fitted to any power press and operates with an easily made die 


or punch for forming sheet metal components. 


Abstracts we reprint from this 


paper show the simplicity of the design of the attachment and the economies it 
can effect in production. 


T Svenska Aeroplan Aktiebolaget 
(SAAB), manufacturers of cars, air- 
craft, and parts for jet engines, complicated 
sheet parts of different kinds must often be 
manufactured at short notice, sometimes for 
experimental purposes and sometimes for 
serial production in low and medium quan- 
tities. For such purposes the company has 
developed the so-called “ Fluid-Form” 
attachment, for fitting on conventional 
presses. With this attachment a blank can 
be given an irregular shape through plastic 
forming in a simple tool with a cavity corre- 
sponding to the shape of the finished part 
using a flexible punch which also works as 
blankholder. 
The flexible punch consists of a cylinder 


with a telescoping piston, the lower end of 


the cylinder being closed by a rubber dia- 
phragm and the space between piston and 
diaphragm is filled with oil. This assembly, 
fitted in the press slide, forms a standard 
unit, which can be used for manufacturing 
of different parts of certain sizes. 

The diameter of the rubber diaphragm is 
determined by the available press power, 
so that the necessary specific fluid pressure 
can be obtained in the cylinder. The die, 
fitted in the holder on the press bolster, is 
comparatively simple and cheap to manu- 
facture. It consists principally of a round 
die with a cavity corresponding to the outer 
contour of the finished part. 

Initially a test unit intended for use in 
double-acting 350-ton to 225-ton mechanical 
presses was manufactured by the company 
as shown in Fig. 1. 

















Fig. 1—The “ Fluid-Form’’ attachment on a press 





The diaphragm diameter D was dimen- 
sioned for the total press power from the 


inner and outer slide of 350-+225= 575 tons, 
and the piston diameter d for the power 
press of the inner slide only, by which the 
up-acting pressure against the ring-shaped 
surface =/4 (D*— sd*) was held against the 
outer slide. 

Some dies with comparatively simple 
cavity shape were manufactured and tested. 
The result was very successful, and there- 
fore the experiments proceeded with more 
and more complicated cavity shapes at the 
same time as certain improvements were 


made. Among other things, a protective 
rubber diaphragm was designed for the 
purpose of protecting the sealing diaphragm 
from wear and damage by cutting. This 
protective diaphragm consists of a round 
rubber plate, which is fixed in a groove in 
the pressure chamber and can be quickly 
changed. The life of a protective diaphragm 
depends to a great extent on the shape of 
the tool cavity. Approximately 4000 to 
5000 pieces can be pressed in dies with 
simple cavity shapes without need for 
changing a diaphragm. 

At first the “ Fluid-Form” was used at 
SAAB for manufacturing experimental com- 
ponents for aircraft and jet engines. As the 
technique was further developed, the method 
was successfully applied to the manufacture 
of more and more complicated pieces. 
Now, practically all components with intri- 
cate shapes for aircraft and jet engines, as 
well as test and prototype components for 
SAAB’s other products, are manufactured 
in “ Fluid-Form ” attachments. Seven units 
with diaphragm diameter between 4+4in to 
19}3in for presses between 100 to 1000 tons 
are now in use. 

Practical experiments have proved that 
it is possible to obtain the bottom radii shown 
in the Table at a constant fluid pressure of 

TABLE 
Mg-Si-Aluminium 
Nimonic 75 Stainles 18-8 Car body sheet soft 
re 104  F r Su 


r inner bottom radius 
t - sheet thickness in millimetres 


r. >? Su 
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750 kg per square centimetre (10,600 lb per 
square inch). In cases where exceptionally 
small radii are required, these can be obtained 
in a way described later. 

The size of the attachment, the diaphragm 
diameter, is first of all determined by the 
available press power. The “ Fluid-Form ” 
attachment can be used on presses of between 
100 tons and 3000 tons. 

The diagram Fig. 2 shows the relation 
between the diaphragm diameter d and the 
press power P and gives an idea of the 
maximum outer diameter D of the attach- 
ment at different specific fluid pressures p. 
From this diagram it is evident that at a 
specific fluid pressure p of, for instance, 
800 kg per square centimetre (11,375 1b per 
square inch), a 100-ton press gives a dia- 
phragm diameter d of 125mm (Sin) and a 
3000-ton press gives a diaphragm diameter 
d of 690mm (about 27in). For double- 
acting presses the total press power of the 
inner and outer slides is considered to be 
the press power P in the diagram. 

Fig. 3 shows a schematic operation cycle 
where the diaphragm acts as a flexible punch 
in a tool with cavity. With the aid of a 
hydro-pneumatic cushion in the press bed 
on a single-acting hydraulic press, the attach- 
ment can be used for a rigid punch with the 
diaphragm acting as a flexible die. 

The method shown in Fig. 3 is intended 
for manufacture of components with intri- 
cate and irregular shapes and for undercut 
components in which case split dies are 
used. The latter method is mainly intended 
for comparatively deep and symmetrical 
parts. Using a control valve built-in to the 
hydro-pneumatic cushion, the counter pres- 
sure at the downward movement of the 
cushion can be varied. This means that the 
blankholder pressure can be varied during 
the working cycle, so that, for instance, 
there is a high pressure at the beginning of 
the stroke and a low pressure at the end or 
vice versa. In other words, it is possible to 
adjust the pressure of the _ blankholder 
during the working cycle, so that the lowest 
required pressure of the blankholder is 
always used. 
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Fig. 2—Relation between 
diameter of diaphragm and 
press capacity 





P— Pres» capacity, metric tons 

p-—Specific oil pressure kilo- 
grammes per square centi- 
metre (lb. per square inch) 
Diameter of diaphragm in 
millimetres 
Outer diameter of oil cylin- 
der in millimetres 
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Fig. 3—Operating cycle 


TOOLS 


The “ Fluid-Form ” tools, dependent on 
the number of parts required and the degree 
of difficulty encountered in forming the 
component, can be manufactured of steel, 
cast iron, “ Kirksite,” plastic or hardwood, 
and generally consist of a round die with a 
cavity corresponding to the contour of the 
part, or of a punch and a blankholder ring. 

When the dies are manufactured of steel 
or cast iron, the cavity is formed in an auto- 
matic profiling machine according to an 
accurately made pattern, since there is no 
springback in the pressed part. Standard 
size die blocks can be stocked completely 
machined, except for the die cavity. In 
selection between steel, cast iron or plastics 
for press tools, the following points ought 
to be considered. 

(1) The number of 
made with the tool. 

(2) If the piece is suitable for forming in 
a plastic tool. 

(3) If the tool is made of plastic, is the 
shape of the piece such that steel inserts are 
necessary On special points in the tool where 
wearing may occur ? 

(4) What tolerances are to be held on the 
finished part ? 

(5) How soon does 
have to be available ? 

Polyester plastic has proved to be the most 
suitable material for tools, the dies being 
made with a glass fibre reinforced coating 
on a core of polyester plastic mixed with 
filling compound. The glass fibre coat, 
usually consisting of four glass webs, is 
formed separately over a model of plastic, 
gypsum or wood. This glass fibre coat is 
covered by a plastic foil as separating coat 
for the core, which is then cast on the foil. 
When the core has hardened and shrunk, the 
foil ts removed and the core is cast solid 
against the glass fibre coat with a thin layer 
of plastic. The machining can be eliminated 
if the core is made a little too small in the 
casting and the missing material, in the 
bottom of the die and on the outer diameter, 
is added by the last casting being done 
against a surface plate and a steel form, 
which gives the required outer diameter of 
the die. The life of a plastic tool of this 
type depends on the material to be formed 
and the shape of the piece, but 500 to 2000 
pieces can be mentioned as a guide. 

Components with undercut can be made 
in a cavity tool using a die which is split into 
two or more pieces as illustrated in Fig. 4. 
Such split dies can be made of the above- 
mentioned materials, that shown being made 
of plastic. When a split die is used, it must 
be removed from the holder ring after each 
press stroke, for removal of the part. For 
this purpose the press should be provided 
with an air cushion or other ejector device. 
In tools with large cavity volume, it may be 
necessary to carry out the press operation in 
more than one stroke with intermediate 
annealing of the part. In such cases, the 
volume of the depression in the material 
during the first operation should be filled 
with a piece of rubber or similar material, 


components to be 


the finished article 


as otherwise the air trapped in by the rubber 
wear plate will be compressed and may 
involve a risk of burning the diaphragm. 
The air trapped by the blank in the tool 
cavity is exhausted through one or more 
holes, whose diameter must not exceed the 
double sheet thickness and number must be 








Fig. 4—Attachment raised to show split die in open 
position 


sufficient to allow the air to be vented 
quickly. These air holes can also be used 
for ejecting pieces by means of compressed 
air. 

The practical results obtained in forming 
the bottom radii for different materials have 
been stated in the Table. Small radii or 
special sharp bottom corners can be obtained 
by an additional operation in the same die 
by placing a special edging piece of harder 
material in the pre-pressed stamping, so that 
a concentrated pressure is obtained on the 
sections which require sharp corners. Plastic 
or “ Kirksite *’ cast directly in the die cavity, 
are suitable materials for providing such an 
edging piece. 

It has been mentioned that the “ Fluid- 
Form” attachment is mainly intended for 
manufacturing complicated components or 
irregular shapes in small and medium 
numbers. For certain types of components, 
the number of operations and tools can be 
reduced by a combination of conventional 
tools and a “Fluid-Form” die. Thus, 
components which give an unfavourable 
“contact picture” for the rigid punch in a 
conventional tool (see Fig. S(a)) are pressed 
initially in a “* Fluid-Form ” die (Fig. 5 (4) ) 
and then completed in a conventional tool 
(Fig. 5 (c) ). 

If the diaphragm is replaced with a rubber 
sack, the attachment can be used for expand- 
ing of components as shown in Fig. 6. Here 
the sheet metal blank may consist of a draw- 
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pressed blank or a rolled and welded sheet 
strip 

The advantages can be 
follows 

Fewer Operations._-The flexible diaphragm 
gives a better “ contact picture ” than a rigid 
tool so that irregular components can gener- 
ally be finish-formed in one operation 
without wrinkles. If the material stretch is 


summed up as 
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(c) 
(a) Contact picture between punch ond blank in a die of 
conventional type 
(6) Preforming with Fluid-Form.” 


(c) Final forming in a die of conventional type 


Fig. 5—Use of ** Fluid-Form "’ attachment for pre- 
forming component to be finished in a conventional die 


so large that the forming cannot be done in 
one operation without intermediate anneal- 
ing, the final forming can be carried out in 
the same tools, which almost without excep- 
tion are made to the final shape of the com- 
ponent. When the “ Fluid-Form ” method 
with rigid punch and blankholder is used, 
and the steel blank is “* wrapped “ over the 
punch by the flexible diaphragm, a larger 
reduction can be allowed than when-using 
conventional methods owing to the perfect 
contact from the very beginning between the 
blank and the flexible diaphragm. 





Fig. 6—Component expanded by using attachment 
for second operation 


Freedom in Design.—Since components 
with intricate and irregular shape can be 
made in one piece the cost of production can 
be reduced, as fewer operations and more 
simple tools are required. 

More Simple and Cheaper Tools.—The 
“ Fluid-Form ” tools consist of fewer pieces 
than conventional tools and are therefore 
cheaper to manufacture, especially as no 








970 


careful fit between the upper and lower part 
is necessary, one of them being the flexible 
diaphragm. This flexible diaphragm also 
permits variations in the thickness of the 
blank. 

Shorter Die-Setting Times.—The die-set- 
ting time ts almost eliminated as the tools 
are self-centring in the tool holder, no fixing 
is required and changing can be carried out 
in five to ten minutes. 


Higher Quality.—The flexible diaphragm 
gives an equal pressure over the whole sheet 
blank during the forming operation, and a 
better surface finish is obtained than in 
conventional tools. Springback in the part 
is usually completely eliminated. 

Special Presses are Not Required.—The 
attachment can be fitted on all standard 
presses with sufficient power and_ shut 
height 


Electronic Reading Automaton 


The first production model has been completed of an Electronic Reading Automaton 


for the direct conversion of printed data into electrical signals for a computer 


analysing system. 


This example performs sales analysis from cash register 


rolls, but the system is applicable to many purposes where input data are in standard 


printed form from numerous sources. 


EMONSTRATIONS were given last 
| week of the first production model of 
the Solartron ERA (Electronic Reading 
Automaton) designed and manufactured by 
the Solartron Electronic Group, Ltd., Farn- 
borough, Hants. This model was built for 
Boot’s Pure Drug Company as part of a 
scheme for analysis of cashtakings and sales. 
The character recognition system used in 
ERA was described in our March 15, 1957, 
issue, page 414, in our article on the prototype. 
It may be recalled that a flying spot scanner 
is used, similar to that for telecine work, 
and that the variations in reflected light are 
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Fig. 1—Reading console containing scanning equip- 
ment of the Electronic Reading Automaton 


detected by photomultiplier tubes. In this 
way a pattern of pulses is derived from every 
character scanned. The level which deter- 
mines whether a pulse is interpreted as black 
or white is adjusted automatically so that 
an indeterminate response, such as might be 
obtained from a smudge on the paper, 
produces a pulse of less than normal width. 
This is eliminated by a width filter in the 
course of the pulse-shaping process before 
the signal is passed to. the recognition 
circuits. 

For recognition purposes the signal from 


each line of the scan is interpreted as thirty- 
one elements which may be either black or 
white. This information is fed to the logic 
of the machine, and by means of gating 
circuits an output is obtained consisting of a 
pulse on a line allotted to the character which 
has been recognised. A further output is 
obtained if a character cannot be identified. 
The present ERA, designed for reading the 
tally rolls from ** Regna ” cash registers, can 
recognise and signal the numerals from 
0 to 9, also 10 and 11, together with seven 
alphabetical characters and the plus sign. 

Much of the development which has taken 
place since the prototype was produced has 
been concerned with ensuring consistency 
of response throughout the scan, as it was 
found that signals varied with the angle of the 
scanning beam, and that scattered light might 
interfere with character recognition. In the 
production model two photomultiplier tubes 
are used for recognition, each covering 
one-half of the scan, and improvements have 
been made in the optical system to eliminate 
spurious reflection effects. A third tube serves 
as a monitor of the brightness of the cathode- 
ray tube screen and is connected in a feedback 
circuit which holds this uniform. The feed- 
back is adjustable to compensate for darkening 
of the tube and requires resetting approxi- 
mately once a month. 

The equipment demonstrated was 
developed for reading tally rolls from 
four-drawer cash registers and feeding the 
information into a National-Elliott computer 
for a sales analysis showing total takings, 
their division among assistants, number of 
transactions and merchandise data. Results 
appear on punched tape and are then printed 
out. Three main units comprise the ERA 
installation itself, consisting of a scanning 
console (Figs. | and 2), a video processing 
cabinet, and a logical recognition unit 
(Fig. 3). The last-named feeds into whatever 
form of computer is appropriate to the work 
in hand, which in turn operates the normal 
output devices. 

The present machine is built to accom- 
modate audit rolls approximately 24in wide 
and in lengths from 20in up to a maximum 
of 48ft. Lines of up to nine characters, made 
up of two letters and up to seven numbers, 
are scanned while the roll is moving, but 
failure to recognise a character stops the 
machine automatically and allows the opera- 
tor to key in manually the information which 
should have been read. Facilities for this 
purpose comprise keys and a monitor tube on 
the console showing the line being scanned. 

The machine also stops if the computer 
cannot accept further information until a 
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particular computation or operation has been 
completed. In this situation a “ busy” 
signal is sent back to the machine, which 
holds the roll stationary until the computer 
is ready to begin the next computation. 
Characters are scanned, recognised, and the 
appropriate code signal generated in about 
one three-hundredth part of a second so that 
the overall operating speed of the machine 
can be approximately 290 characters per 
second when it is going at full speed, but the 
practical working speed is somewhere in the 
region of 200 characters per second. The 
speed to a certain extent depends on the 
length of roll and the loading and unloading, 


Fig. 2—Operator’s controls on reading console, 
showing duplicate feed hoppers on left and ejection 
aperture for rolls after scanning on right 


but the effect of the latter is minimised by 
the provision of two loading stations, one of 
which can be loaded while the other is feeding 
a roll of paper. Power consumption of the 
equipment is approximately 6kW. It contains 
212 valves, 3496 transistors and 18,139 
diodes. 

The use of automatic reading in place of 
manual preparation of information for a 
computer is considered to become economic 
when there are something like 150 sources of 
input data. It has been calculated that the 
machine works approximately [80 times as 
fast as human card punching and verifying. 
Optical rather than magnetic character 


Fig. 3—Part of the logic unit with circuits for character 
recognition 
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recognition has been chosen for its higher 
resolution. While this calls for a greater 
number of logical decisions by the machine, 
it also enables it to accept lower print quality, 


which is important when a large number of 


outstation printers is employed. It is 
unnecessary to seek a highly specialised type 
fount or to use special inks. The machine 
demonstrated was designed specifically to 
read the print of the “ Regna ” cash registers 
of the Jorgen S. Lien Company, but the ERA 
principle can be adapted to recognise other 
faces and Solartron Standard type styles have 
been developed for different applications. 
Current forms of railway ticket issuing 
machines also provide a suitable type face, 
and the use of ERA for traffic analysis based 
on these records is one of the developments 
being studied. In most cases of this kind the 


recognition of a relatively limited number of 








characters meets the requirements, and logic 
processes may be simplified by basing 
recognition on certain significant features of 
the pulse pattern which occur in certain 
characters but are absent in others. 

Since the present machine was ordered 
some three years ago, Boots have decided 
to concentrate on single-drawer cash registers 
instead of the four-drawer pattern with 
which the system was designed to work, and 
have also evolved a simpler means of obtaining 
merchandise information than by point-of- 
sale recording. The machine will therefore 
be used for a period for experimental and 
development work instead of being taken to 
Boot’s head office at Nottingham. Mean- 
while orders for ERA machines have been 
received from Domestic Equipment Rentals, 
Ltd., and Montague Burton, Ltd., for various 
types of accounts control. 


Agricultural Machinery at Earls Court 


No. Il 


( Concluded from page 930, December 2) 


The Royal Smithfield Show and Agricultural Machinery Exhibition which opened 


at Earls Court on Monday, closes this evening. 


For the first time in its history, 


(the first Smithfield Show was held in 1798), there are no live cattle at the show 
It is also the first Smithfield Show to have the title ** Royal.” 





OR the first time since the Smithfield 

Show first started in 1798 there are no live 
animals at the show due to the epidemic of 
foot and mouth disease amongst cattle. 
We cannot say yet whether their absence has 
had any great affect upon the attendance 
figures. 

In our last issue, we described some of the 
new tractors which are exhibited at this year’s 
Royal Smithfield Show and Agricultural 
Machinery Exhibition, and here we conclude 
our survey by referring to just a few of the 
many developments in agricultural engineer- 
ing machinery which are on display. 

A new combine harvester, illustrated 
above, is displayed on the stand of Massey- 
Ferguson, Ltd. Known as the “892,” 
the new combine has a potential capacity of 
over 4 tons of grain per hour. It is powered 
by a six-cylinder 64 b.h.p. diesel engine, 
3-Sin bore by Sin stroke. Drive from the 
engine is transmitted through a four-speed 
gearbox having one reverse and three forward 
gears. Speed is from 0-85 m.p.h. to a maxi- 
mum of 12 m.p.h. for road work. The 
combine has a threshing cylinder 37in wide 
and infinite cylinder speed adjustment within 
the designed limits is achieved through 
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variable speed “* Vee ** pulleys controlled by a 
simple hand wheel arrangement. Slip clutches 
are fitted in the drives to the reel, table auger, 
knife, table to cylinder elevator, and clean 
grain and returns elevators. The grain tank 
unloading auger is hinged and can be folded 
down alongside the combine, thus giving 
increased manoeuvrability in confined spaces. 
Wide 14 24 tyres are fitted as standard. 
The grain tank has a capacity of 60 bushels. 
Tanker and bagger versions of the “ 892” 
are available with 94ft and 12ft tables. 

Also to be seen on the same stand is the 
new Massey-Ferguson 65 Mk. II tractor. 
The engine is a direct injection four-cylinder 
diesel 3-6in bore by Sin stroke with a capacity 
of 203-5 cubic inches ; at 2000 r.p.m. the 
engine will give 56-5 b.h.p. Power take-off 
is fitted having a rotation speed of 540 r.p.m. 
at engine speed of 1500 r.p.m. Self-energising 
double disc brakes are provided, and there is a 
foot pedal operated differential lock on the 
half shaft. The front axle adjustment is 
from 48in to 80in, and the rear from 52in to 
88in, in 4in steps. The controls and hydraulics 
are similar to those on the M-F 35 tractor. 
The three point linkage accommodates both 
Category | and 2 implements. 
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A new self-propelled combine harvester 
is shown on the stand of the International 
Harvester Company of Great Britain, Ltd. 
This new 6ft 6in cut machine, the F8-63, is 
manufactured by the company’s French 
affiliate Compagnie Internationale des 
Machines Agricoles. It is powered by the 
same engine as for the IH B-275 tractor 
(THe ENGIngeR, December 5, 1958 and 
December 11, 1959). It is an _ indirect 
injection four-cylinder diesel engine which 
develops 35 h.p. at 1875 r.p.m. The machine 
has a variable forward speed range of 
0-84 m.p.h. to 11-83 m.p.h., and 1-22 m.p.h. 
to 4-27 m.p.h. in reverse. The F8-63 
combine has an effective cutting width of 
7ft. It has a combination tanker and bagger 
attachment, and changeover from the 24 
bushel grain tank to a two-spout bagging 
platform is a simple operation involving the 
removal of the tank unloading tube and the 
closing of the outlet shutter. First shipments 
of the new machine are expected from France 
early in the new year. 

Other new equipment on the International 
Harvester stand is an off-set McCormick 
International B20-2 Gloster Forage Harvester 
and a new narrow tread version of the B-275 
tractor which has been developed for use in 
orchards, hop fields and vine-yards. Designed 
around the standard tractor, the rear wheel 
tread centres are now adjustable between 
42in to 66in and the steering column height 
has been reduced. 

One of the main exhibits on the stand of 
Stanhay (Ashford), Ltd., is its new beet 
harvester which has been developed particu- 
larly for operation by light tractors, taking 
full advantage of the tractor hydraulics and 
weight transfer systems. As can be seen in 
the illustration on page 972, the harvester is 
a self-contained unit, incorporating a topping 
unit, cleaning cage, side elevator and drive 
unit for connection to the tractor power take- 
off and three-point linkage. When working 
it is supported by two land wheels which hold 
it stable on the row and also drive the topping 
unit. 

A rear stabiliser disc is also fitted 
The row width is adjustable from I6in to 
26in. The topping unit, which works one 
row in advance of the lifter, consists of a 
feeler wheel which gauges the foliage and 
holds it without undue pressure against the 
topping knife. The tops are cleared from the 
wake of the harvester by a rear spinner in 
order to leave a clear passage for lifting the 
next row. 

Roots are lifted into the cleaning chamber 
and retained there by a large diameter 
power-driven, spring-balanced wheel fitted 
with cross cleats which runs immediately over 
the lifting shares. The wheel runs against the 
lifted beet, assisting them into the cleaning 
chamber. Once the chamber starts to fill, 
roots spill out on to the elevator and are then 
conveyed by a side elevator and delivery 
chute into accompanying trailers. 

On the stand of Ransomes Sims and 
Jeffries, Ltd., can be seen five new mounted 
ploughs designed for work with the new 
Fordson “Super Major” tractor. An 
exhibit of particular interest on this stand is 
the new Ransomes GF 195/6 gravity flow 
grain dryer which has a through-put from 
0-6 tons per hour. As can be seen from the 
illustration we reproduce, the drier is of the 
vertical pattern, the grain moving uniformly 
on a controlled bed over a combination of 
perforated sheets and louvred slats forming 
an inclined floor. An even grain density 
throughout the drier is thus ensured, and the 
automatic disturbance of the grain as it is 
transferred to each alternating section main- 
tains uniform drying. Two such units having 











International Harvester F8-63 combine harvester 


a common outlet form the back and front of 
an air plenum chamber giving an even air 
distribution over the drying surfaces. The air 
is heated by a thermostatically controlled oil- 
fired furnace. 

Grain is received into the intake hopper 
and is distributed from there by a worm 
conveyor, a regulated flow through the drier 
being maintained by means of an oscillating 
discharge valve. The dried grain is collected 
by a worm conveyor and discharged at floor 
level, or to the bucket elevator if fitted. 
Independent 4 h.p. electric motors drive the 
inlet and outlet augers when the elevator ts 
not fitted. To cool the grain in the bottom 
section of the tower an extraction fan is 
fitted, the outlet of which is connected to the 
top section of the drier. The spent heat 
from the cooling section thus provides heat 
for the pre-heating section of the drier, the 


The Stanhay beet harvester 


grain being gradually warmed before entering 


the drying stage. When cleaning down or 
changing from one type of grain to another, 
dust is extracted from an outlet incorporated 
in the cooling duct. 

A new tractor-driven irrigation pump 
illustrated on page 973, is being shown by 
Arthur Lyon and Co. (Engineers), Ltd. The 
* Alcon Valley Green ” 3in to 4in centrifugal 
pump can be fitted to standard tractor three- 
point linkage, or mounted on a trolley 
designed to pick up a tractor draw-bar. 


Power is transmitted by means of a flexible 


driving shaft from the tractor power take-off 


through a gearbox to the pump. The impeller 


speed is equal to 4-25 times the power take-off 


speed. The casing and impeller of the pump 
are of cast iron. Renewable wearing rings 
of mild steel are fitted in the casing and 
suction cover. The seal is of the mechanical 
face type, incorporating a sintered bronze 
counter-face with a carbon running face and 
** Hycar ” rubber sealing bellows for standard 
conditions. A hand primer is connected 
directly into the pump suction thus eliminating 
the necessity for external piping. 

Lundell (Great Britain), Ltd., is showing for 
the first time at the Royal Smithfield Show its 
“605° double-chop forage harvester. The 
“605 ” differs from other Lundell models in 
that it has two rows of sixteen side-cutting 
flails and the cut material is conveyed by an 
auger into a secondary chopper. The chopper 
carries six knives and the material is chopped 
into average lengths of 2in against an 
adjustable shear bar. The new machine has a 
cutting width of Sft and is fully offset. 

A flexible conveyor, known as the Lundell 
“Snauger” is also exhibited. Two con- 
centrically running spirals, revolving at 
different speeds, provide a scissor action which 
conveys material through a 3in diameter 
flexible steel pipe at a rate of up to 10 tons an 
hour. Power is supplied from a 3 h.p. 
three-phase electric motor attached to the 
delivery end of the pipe. The ** Snauger ” 
can be used for handling liquids or solids. 

The Rover trailer winch developed by 
C. M. Hesford and Co., Ltd., in conjunction 
with the Rover Motor Company, Ltd., and 


“PD” Bristol 


tractor 


Series 
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Gravity flow grain drier, available as a left or right-hand 

machine 
approved for use with the Land Rover is 
shown for the first time. The winch can also 
be used with any wheeled tractor fitted with a 
power take-off unit. As a trailer winch it has 
a pulling capacity of between 8000Ib and 
10,000 Ib depending upon the anchorage 
available. As well as the normal swinging 
anchor at the rear, it 1s supplied with a 
screw-type anchor which fastens to the fore- 
end of the trailer chassis when heavier pulls 
are required. The drum has a capacity of 
250ft of gin diameter wire rope. Speed 
reduction in the winch is made by a com- 
bination of worm and spur gearing, the 
worm gearing being totally enclosed in an oil 
bath. 

The Nuffield Organisation is once again 
exhibiting its Universal “Three” and 
Four” tractors, but for the first time at 
Earls Court, a Universal “ Four” will be 
shown fitted with power-assisted steering. 
One of the advantages to the tractor driver 
of power-assisted steering is the ease with 
which heavy front-mounted implements can 
be handled. 

Bristol Tractors, Ltd., is showing for the 
first time the new model series “PD” 
Bristol tractor. Based on its previous “ D” 
series, the engine brake horsepower has been 
increased from 25 to 32. The only major 
modifications are redesign of the final drive, 
10in clutch with ball thrust operation taking 
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3in-4in Alcon Valley Green irrigation pump 


the place of the original carbon ring type. 

A tractor engine exhaust brake now avail- 
able with its “ 850” and “950” “ Imple- 
matic’ diesel tractors is exhibited for the 
first time by David Brown Tractors, Ltd. 
The control pedal is mounted on the steering 
box cross shaft, and control is effected 
through linkage to a spring-loaded clapper 
type valve located between the exhaust 
manifold and the exhaust pipe itself. To 
operate the exhaust brake the governor 
control is moved to the closed position and 


pressure applied to the control pedal. This 
closes the clapper valve and builds up a 
controlled back pressure in the combustion 
chamber, enabling immediate use to be 
made of engine compression to reduce speed 

Manufacturers of diesel engines are as 
usual well represented at this exhibition. A 
new direct injection diesel engine, the 
“Six 354,” for agricultural use, is being 
exhibited by Perkins Engines, Ltd. The 
“ Six 354” is suitable for heavy wheeled and 
crawler tractors and for big self-propelled 
combine harvesters. It is a_ six-cylinder 
engine, 3gin bore by Sin stroke, with a 
capacity of 354 cubic inches ; at 2400 r.p.m. 
the engine will give 107 h.p. The engine 
develops maximum torque of 266lb at 
1300 r.p.m. 

We include below on this page a description 
of a new ignition system incorporating a 
piezoelectric “spark pump” made by 
Brush Crystal Company, Ltd., and applied 
on a new two-stroke engine shown by 
the Clinton Industrial Engines Division of 
the Lambretta/Trojan Organisation. The 
system works by the application of piezo- 
electrcity, a constant high voltage being 
produced each time pressure is applied from 
a camshaft to a miniature artificial crystal. 
With the addition of a switch and spark plug 
it is claimed to constitute a complete ignition 
system for a small engine. It can be seen on 
the stand of Trojan, Ltd. 


Piezoelectric Ignition Switch 


NEW ignition system embodying a “spark 

pump ” based on the piezoelectric effect is 
fitted on a Clinton industrial engine which can be 
seen on the Trojan stand at the Smithfield Show, 
Earls Court, (see above). In its present form the 
system consists of two components : first, an 
assembly of piezoelectric ceramic elements, 
which, when subjected to a change in mechanical 
pressure, produce high voltage energy for the 
required spark ; and, secondly, a timing switch 
which applies this energy to the spark plug at the 
appropriate time. 

The elements of the “spark pump,” shown 
in the accompanying sketch, are of “PZT” 
ceramic enclosed in a plastics container which, 
in turn, is protected by a stamped metal 
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Assembly of piezoelectric elements in lever housing 


housing. This housing is attached to the engine 
and carries the lever mechanism which applies 
pressure to the ceramic elements under the 
control of an eccentric on the engine crankshaft 
or camshaft. The switch, in a body of glass- 
reinforced plastics, is driven by the engine 
flywheel. High-voltage ignition wires connect the 
“spark pump,” switch and spark plug. There 
are no contact breaker points, capacitor or 
ignition coil. In its present form, as illustrated, 
the “spark pump” occupies about 34 cubic 
inches (57 c.c.) and weighs 8 oz (231 grams). 

For a given piezoelectric ceramic the voltage 
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depends upon the stress applied. 
With the ceramic elements now used in the 
“spark pump ” voltages as high as 30,000V can 
be obtained but, to keep the operating stresses 
within safe limits a working range of 16,000V to 
21,000V is being used. The average stress under 
these conditions is given as 7000 Ib per square inch 
(492 kg per square centimetre). Although the 
ultimate life of the ceramic elements at this 
loading has not been established it is stated to 
be more than 500 hours at 3600 r.p.m. of the 
actuating cam. With the device working in the 
voltage range quoted above the average energy 
produced is given as 0-015 joules. Higher 
energy levels could be obtained by the use of 
larger ceramic elements but such a change would 
demand a greater input of mechanical energy to 
produce the required stress. The present designs 
make use of a leverage multiplication of 15/1 
acting on ceramics of 0-375in (9-5 mm) diameter 
and a typical lever would require a static actuating 
force of about 80 Ib (36 kg). 

A characteristic of this ignition system is the 
rapid rate of voltage rise at the spark plug, 
because of the action of the timing switch as it 
momentarily completes the circuit between the 
“spark pump” and the spark plug. The rate 
will depend upon the engine, but average values 
quoted by the manufacturer are | 10° to 
1-5 10°V per microsecond. The voltage rise 
at the “ spark pump ” and the input end of the 
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ignition system containing two small 

ceramic rods which are compressed by a camshaft- or 

crankshaft-operated lever, to produce a high-voltage 
spark under the control of a timing switch 


Piezoelectric 


timing switch is comparatively slow and, there- 
fore, voltage leakage here is critical under starting 
conditions. Accordingly insulation of the 
ceramics and of the switch is important. Resis- 
tivities of 5 10° ohms are considered to be 
desirable in these regions 

The minimum temperature for satisfactory life 
of the ceramics has not yet been determined but 
it is known that satisfactory results are obtained 
by keeping the temperature of the ceramic 
elements below 250 deg. Fah. (121 deg. Cent.) 
Accordingly the “spark pump” should be 
mounted on the engine away from hot spots 

The designation ** PZT ” is the registered trade 
name for a group of lead zirconate titanate 
piezoelectric ceramics which were originally 
developed by the Clevite Corporation of America, 
for the production of electronic components 
This material is made in the United Kingdom, 
under exclusive licence by Brush Crystal 
Company, Ltd., of Hythe, Southampton 

[Reply Card No. E9731) 


Water Meter Centenary 


Just over 100 years ago Herbert Frost patented 


the reciprocating piston water meter which 
bears his name, and in 1860 a company was 
formed to manufacture the meter. This was 


the firm which, as the Manchester Water Meter 


Company, Ltd., Tipping Street, Manchester, 
12, is now celebrating its centenary 
The meter itself attracted attention soon 


after it first appeared in 1857-58, and quickly 
entered the prize-winning class at exhibitions 
We ourselves said of it ““ Chadwick and Frosts’ 
patent high-pressure piston water meter is a 
very ingeniously contrived and compact machine 
With regard to the main requisites of an efficient 
water meter, accuracy of measurement and 
protection from fraud by tampering with the 
register or working parts, we imagine this to 
be the very best meter we have seen” (THe 
ENGINEER, April 29, 1859, page 291) 

In November, 1860, the first meter to be 
made by the new company went into service in 
Birkenhead, and since then over 600,000 water 
meters have been produced by the firm. Frost's 
original design is still in production, with minor 
modifications, but the company also makes 
Frost’s positive rotary piston water meter in 
sizes from 4in to 4in, and to commemorate its 
centenary, has introduced a new model, the 
“Centurion.” This is of the rotary piston type, 
with a clock index, specially sealed to prevent 
condensation. It is being produced in 4in and 
jin sizes. 

Management of the company renidins in the 
hands of the Frost family. Herbert Frost, the 
founder of the business, died in 1916, and his 
son, the late H. H. Frost, was managing director 
until his death—after seventy-two years of 
service with the company—in April, 1960. The 
present managing director, Mr. C. H. Frost, is 
the son of the late H. H. Frost. 
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Letters to the Editor 


THOUSANDS OF MILLIONS 
POUNDS TO BE SAVED ” 


Sir,—Dr. Moore’s second letter, in your 
issue cf December 2, may have conveyed 
the impression that, according to myself, 
railway conversion will “ effect a complete 
cure of the ills that afflict wheeled tran- 
sport, in hard weather. I made no such 
claim but merely pointed out some of the 
advantages motor transport would gain 
through using converted railways instead 
of public highways. Indeed, | have far too 
much respect for the elements to join Dr. 
Moore in his ambitions for an all-weather 
60 m.p.h. traffic system. With the rest of 
the country blanketed in fog it would be of 
no tremendous value to the national economy 
anyway, for shipping and lots else would be 
at a standstill. In mentioning electronic 
guidance all I had in mind was a leavening of 
specially equipped vehicles, behind which 
other, ordinary vehicles would be able to 
play follow-my-leader : it is such a joy, in 
fog, to find oneself driving behind someone 
who knows the road. Finally, on my 
admitting that the weather will slow things 
down for about four per cent of the time 
(fifteen days a year), Dr. Moore asks where 
[ got that figure. Were I to tell him he 
would probably say. “ Those people are 
always wrong!" Actually, | was given a 
lower figure, but was advised that no one 
could ever dispute the fifteen ; wrong again ! 
But does it really matter ? 


OF 


T. lL. Ltoyp 
Guildford, 
Surrey, 


December 3, 1960. 


RAILWAY CHAOS 


Sir,—Without doubt, the letter from Mr. 
M. W. Burnby in your issue of November 25, 
in which he questions in retrospect the 
necessity of and the advantages that have 
accrued from much of the high capital 
expenditure on railway “ modernisation,” 
and whether some of the schemes adopted 
will be the most effective, represents the 
thoughts of many railway travellers. So far 
as the general public is concerned, there is 
jittle doubt that those who travel at all will, 
in the great majority, strongly desire that the 
railway service be maintained and not be 
converted to road transport (nor to “ Hover- 
craft" with their dust-clouds). Railway 
travel is more comfortable and safe. There 
is littke doubt that the types of passenger 
coach (the older corridor compartment type 
being much more comfortable than the recent 
converted dining-car type) and stations and 
the standard of service of the earlier years of 
this century were the best yet. The trains 
were good and fast, the stations comfortable, 
and both were well maintained. So far as 
locos, signalling, &c., are concerned, all that 
interests the public are low fares, efficiency 


4nd conformity with the national interest for 
fuel, including in crises. Some re-scheduling 
nowadays, perhaps ; adequate seating accom- 
modation ; and no financial loss on seat 
reservations or Pullmans. 

A. J. FiELp 

Wimborne, 
December 2, 1960. 


THE BRITISH STEAM LOCOMOTIVE 
SINCE 1900 


Sir,—I was highly amused to read Dr. 
Tuplin’s highly vituperative letter in your 
current issue. It seems that he is unable to 
answer the points I have raised, and thus 
resorts to bluster in order to try and hide 
this failing on his part. Unless Dr. Tuplin 
can prove, as he claims, that everything | 
have said is an untruth we can doubtless 
ignore his letter and take my letter as being 
valid. 

A pointer to Dr. Tuplin’s outlook is 
given by his reference to “foreign irrele- 
vancies."’ Apparently if the great Dr. 
Tuplin says that something cannot be done, 
and then some dreadful foreigner goes and 
does it, then that is irrelevant! I leave 
Dr. Tuplin to either justify his words in full, 
or withdraw them. 

A. E. DURRANT 

Chiswick, 

November 29, 1960. 

(As Dr. Tuplin has already made it clear 
that he regards further discussion as 
‘unprofitable " and so, to judge from this 
letter, does Mr. Durrant this correspondence 
will now cease—unless of course anyone else 
wishes to intervene !—Ep THE E.) 


CONTACTING THE UNCONSCIOUS 

Sir,—In your phrase “ Now that the 
envied label of ‘sophisticated’ is freely 
handed out to electronic circuits and other 
undeserving hardware,—"’ you apply quote 
marks (clumsy term) to the envied word and 
not the Hardware. Are you expressing 
degrees of acceptance ? With an eye to 
exports do let us be careful lest some pros- 
pective foreign buyer, not having advanced 
“ highfalutin '’ English, should check the 
plain meaning by dictionary of average age, 
say the Shorter Oxford of 1947 “mixed 
with some foreign substance—adulterated 
not pure or genuine—altered from, deprived 
of primitive simplicity or naturalness 
falsified in a greater or less degree. ”’ 

Would he be attracted by such goods ? 
Would you class them, those circuits, among 
“small wares or goods of metal, iron- 
mongery " (Oxford again) when you wish to 
impress your customer with the perfection of 
those transistor crystals. ? 

As well call them “ other pharmaceuti- 
cals ""—that would fox the foreign customer, 
not to mention the native. 

W. D. ARNOT 

Nuneaton, 

December 3, 1960. 


Book Review 


General Dynamics of Vibrations. By Y. 
Rocarp. Crosby Lockwood and Son, 
Ltd., 26, Old Brompton Road, London, 
S.W.7. Price 80s. 


It is most refreshing after a flood of new 
textbooks dealing with the subject of Vibra- 
tions from across the Atlantic to see this 
English translation of a French “ classic” 
in this field. The book is now in its third 
edition in France, being in part the outcome 
of the extraordinary wartime isolation of 
leading Continental scientists which gave 
ample time for meditation and re-examina- 
tion of basic principles. This book deals 
most certainly with principles, not only of 
vibrations of mechanical systems but also of 
acoustics, electrical networks and other 
similar systems. Professor Rocard’s approach 
has been to show the relationship between 
different sections of physics, electrical engin- 
eering and mechanics, all of which have 
dynamic characteristics and are governed 
by the same mathematics. He has in this 
way made use of theorems and conclusions 
in one branch, e.g. acoustics, to explain a 
certain phenomena in, say, mechanics. 

The breadth of this work is enormous and 
it is probably unique in this respect. The 
twenty-seven chapters cover amongst many 
other topics such items as simple and multi- 
degree of freedom systems, different types of 
damping, including an “explanation” of 
hysteresis damping on a thermal conduction 
basis, electrical analogies, non-linear systems, 
filter theorems, wave propagation, acoustics, 
design of microphones, gyroscopes, &c. A 
uniform thread has been maintained through- 
out for the principles are the same. 

Professor Rocard is already known to the 
English-speaking world through his book 
Dynamic Instability and some of this material 
has again found its way into the new work. 
The fundamental concepts governing the 
riding characteristics of a motor-car are 
discussed in some detail and should be of 
real benefit to all those struggling with this 
problem at the moment. There is a masterly 
analysis of what appears at first sight to be 
the simplest system possible and present in 
practically every mechanical machine; a 
single mass supported on a spring and 
excited into forced vibrations by a rotating 
out-of-balance mass. The variations in 
torque imposed upon the driving motor and 
the resulting instability on certain parts of 
the resonant curve are derived in a very lucid 
manner, with the corollary that such an 
analysis can, after all, avoid disappointment 
in practice, or a sense of mistaken security in 
experimental work where such a drive is 
used to determine the resonance of a system, 
for it will never quite give it. 

This book is not for beginners but anyone 
whose career is in or is going to be concerned 
with mechanics, acoustics, electrical net- 
works, control and stability problems is well 
advised to have this book ready at hand 
continuously. The price of eighty shillings 
for over 500 pages is well justified. The 
foreword is by Professor Den Hartog. The 
book is well produced and the index would 
appear adequate. References are given 
throughout the text, although somewhat 
sparingly and there is no bibliography. 
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New Vessel for Channel Islands 
services—S.S. “Caesarea” 


M.1L.C.E. 


By G. W. 


HEN the British Transport Commission 

announced the intention to abandon 
the long established passenger sailings between 
Southampton and the Channel Islands there 
was a good deal of disappointment in the 
country, but it had to be realised that a 
considerable loss was being incurred by the 
dual services from that port and Weymouth. 
It was accordingly thought advisable to 
concentrate all ships on the shortest sea 
route, which meant using Weymouth as the 
one mainland port. Also by using larger 
and fewer vessels a further saving would 
result, and for this purpose two new one-class 
ships were to be ordered, these to be as large 
as the port of St. Helier could conveniently 
handle. 

The contract was placed with J. Samuel 
White and Co., Ltd., of Cowes, Isle of 
Wight. and the first of the two was launched 
on January 29, by Lady Coutanche, wife of 
the Bailiff of Jersey, who named _ her 
“Caesarea,” the name chosen by Jersey 
being the Roman one for that island. The 
second “ Sarnia,” Roman name for 
Guernsey, was launched by Mrs. W. H. 
Arnold, wife of the Bailiff of Guernsey, on 
September 6. 

The name “* Casearea”’ is not a new one 
and the first ship to bear it was built by 
Day Summers in the year 1867, She was an 
iron vessel with the following main dimen- 
sions : length, 187-2ft; breadth, 24-3ft : 
depth, 13-5ft ; tonnage, 405 gross. She was 
driven by simple reciprocating engines having 
two cylinders of 42in diameter and 30in 
stroke. Unfortunately, she was lost in 1884 
in a collision. A very different one was the 
second “ Caesarea” (Fig. 1), a handsome 
vessel, propelled by triple screws directly 
driven by steam turbines. She with her 
sister ship “ Sarnia’ were the first turbine 
steamers in the fleet of the London and South 
Western Railway, although for several years 
both the South Eastern and Chatham and 
the London, Brighton and South Coast 
Railways had employed them on their cross- 
Channel services. “* Caesarea’ came into 


vessel 


service in 1910 having been built at Birken- 
head in the yard of Cammell Laird and Co.., 
Her principal dimensions were : length, 


Ltd. 








Fig. 1—Turbine S.S. ** Caesarea, 
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284-6ft ; breadth, 39-Ift; depth, 15-8ft ; 
tonnage, 1505 gross. Her turbines imparted 
a speed of 204 knots. She gave good service 
to the railway company until 1923 when a 
further lease of life was afforded her when as 
*“* Manx Maid ” She entered the service of the 


Isle of Man Steam Packet Company. 
“Sarnia became a war casualty, being 
torpedoed in the Mediterranean shortly 


before the end of the first world war in 1918. 
Fortunately, a replacement was available 
for “* Lorina * was ready for service in 1918. 
She was the first vessel operating in the 


Channel Islands service driven by single- 
reduction steam turbines. 

Between 1929 and 1932 three notable 
turbine steamers took their place in the 
railway fleet. They were “Isle of Jersey ” 
(Fig. 2), “Isle of Guernsey,” and “ Isle of 


Sark.” These were all built by Denny and 
Brothers, Ltd., and although their dimensions 
varied slightly, those of “Isle of Jersey ” 
may be taken as typical, these being : length, 
296-5ft ; breadth, 42-Ift : depth, 14-2ft ; 
tonnage, 2143 gross, all being driven by four 
single-reduction steam turbines giving them 
a speed of 194 knots. 
Sark ” was given a Maierform bow, and was 
fitted with stabilising fins. For thirty years 
these steamers have satisfactorily maintained 
the service between Southampton and the 
Channel Islands and their passing will mark 


the end of a long-established and popular 
service. 
Sailings to the Channel Islands from 


Weymouth were operated from the middle of 
the nineteenth century by the Weymouth and 
Channel Islands Steam Packet Company, 
which company was taken over by the Great 
Western Railway in 1889, the steamers being 
iron paddle vessels. In the same year three 
twin-screw steamers “ Lynx,” “ Antelope,” 
and “* Gazelle” were added to the fleet. 
** Antelope ” was sold in 1913, the other two 
remaining in commission until 1925. In 
1897 two larger twin-screw steamers driven by 
triple expansion engines came into service to 
be followed in 1925 by two turbine steamers 
* St. Julien ’ and “* St. Helier.” 

Subsequent to the second world war two 
large steamers, driven by single-reduction 





Incidentally, ** Isle of 








geared turbines, “St. David” and “ St 
Patrick * came from the yard of Cammell 
Laird and Co., Ltd., and though primarily 
intended for the Irish services, as they from 
time to time take their place on the Wey- 
mouth—Channel Islands sailings, they should 
be included here. The principal dimensions 
are: length, 300ft ; breadth, 48ft ; depth, 
18-5ft ; tonnage, 3352 gross. 

The new “ Caesarea” (Fig. 3) has been 
built in accordance with the requirements of 
Lloyd’s Register of Shipping class “* 1OOA1 ”’ 
and has a modern appearance with raked 
stem, rounded stern, two tripod masts and a 
single funnel specially designed to ensure that 
the products of combustion are swept clear 
of the decks, whatever the weather. Her 
principal dimensions are: length, overall, 
322ft, length on waterline, 312ft ; breadth, 


moulded, Sift; depth, moulded to main 
deck, I8ft 9in; draught, mean loaded, 
13ft 6in ; tonnage, 4174 gross ; shaft horse- 


power 8500, at 275 r.p.m. giving her a speed 
of 20 knots. 

All exposed weather decks are sheathed 
with teak ; the hull below the main deck 
(bulkhead deck) is sub-divided into water- 
tight compartments by means of eleven 
watertight bulkheads. A _ cellular double 
bottom is fitted throughout except in way 
of the fore and aft peaks and aft shaft tunnel. 
All double bottom tanks are arranged for the 
carriage of water ballast or fresh water. 
Furnace fuel oil, diesel oil and distilled water 
are carried in deep tanks above double 
bottom, with fresh water in wing tanks at the 
aft end of the engine-room. The hull form 
was decided after a series of model resistance 
and self propulsion tests, carried out at the 
National Physical Laboratory. 

The vessel has one class accommodation 
for 1400 passengers, provision being made for 
them on all decks, except the bridge deck 
There are private cabins for sixty-two passen 
gers, of one and two berth types on the lower 
deck forward, and two cabins-de-luxe on the 
promenade deck, and there is seating for all 
passengers. The master has a day cabin and 
bedroom on the bridge deck, while the 
engineer officers’ cabins are in the deckhouse 
on the boat deck. General cargo is carried 
in the fore hold, and also in the forward and 
after “tween decks, in which is also accom- 
modation for motor-cars. 

A Thermotank system of heating and 
ventilation is provided in the quarters of both 
passengers and crew. The precautions taken 
against fire hazard are in excess of the 
present statutory requirements of the Inter- 
national Convention for Safety of Life at 
Sea, and include a Grinnell sprinkler system 








Fig. 2—Turbine S.S. ** Isle of Jersey,”’ 1929 
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linings, divisional bulkhead &c., are ot 
incombustible materials, and there is a 
complete fire detection and alarm system. 
Life-saving apparatus includes six “ Fibre- 
glass”’ lifeboats with built-in buoyancy 
designed and constructed by the shipbuilders. 
Two of these boats are propelled by diesel 
engines and four by hand mechanical 
propelling gear. There are also forty-five 
inflatable liferafts installed on special launch- 
ing ways. 

She is fitted with a bow rudder and Denny- 
Brown stabilisers. The passenger accom- 
modation is of a high standard, and there is a 
restaurant, a cafeteria, and fully equipped bar. 

The vessel has two sets of the latest 
Pametrada design geared steam turbines 
manufactured by the shipbuilders, having a 
total output of 8500 s.h.p. at 275 propeller 
revolutions per minute, and a maximum 
power of 9000 s.h.p. Each set consists of a 
single-casing turbine of all-impulse type 
driving the propeller shafting through locked 
train, articulated, double-reduction gearing. 
The astern turbines are incorporated in the 
same casings as the ahead turbines giving an 
astern speed of 15 knots. The main thrust 
blocks of “ Michell” type are incorporated 
in the gear cases manufactured by the Fair- 
field Shipbuilding and Engineering Company. 
The main shafting runs in Cooper split 
roller bearings (five per shaft line) and passes 
through stern tubes fitted with gunmetal 
bushes which are lined with Glaciers under- 
water mixture white metal. Stem _ tube 
lubrication is by the Vickers “ Vista Neox ” 
standard oil. The stern tube gland packing 
at the inboard end is of the “ Sturntite ” type 
supplied by James Walker, and “* Newark ”’ 
type No. | oil sealing glands manufactured 
by Ferguson Brothers (Port Glasgow), Ltd., 
are fitted at the outboard end of the stern 
tubes. The propellers are 10ft in diameter, 
three bladed, of ** Novoston” alloy supplied by 
J. Stone and Co., Ltd. 

The main engine manoeuvring valves are of 
Cockburn (Cardonald) manufacture, as are 
the emergency main steam shut off valves, 
main steam strainers, and the main steam 
cross connecting valve. The manoeuvring 
valves are of the double beat superbalanced 
type with separate handwheel control to the 
turbines. The emergency self-closing valve 
which is fitted on the inlet side of the manoeuv- 
ring valve on each main steam line is 
arranged to operate in conjunction with a 
Cockburn Aspinall patent governor on each 
turbine and to close automatically in the 
event of turbine overspeed, undue axial 
movement of the rotor or failure of the 
lubricating oil system. This emergency valve 


is also arranged to close by hand lever at the 
starting platform or to close automatically 
in conjunction with a spring-loaded dia- 
phragm if the main condenser vacuum falls 
below a predetermined level. Provision is 
also made for closing the emergency valves 
from main deck level by hand-operated 
vacuum breaking cocks. The control position 
in the engineroom is at the lower floor level 
forward of the turbines, the main control 
panel being divided on the centre line of the 
ship to provide walking space forward and 
aft. 

Steam for the main turbines and auxiliary 
machinery is supplied by two oil-fired “ D” 
type water-tube boilers of Foster Wheeler 
design, with steam at a working pressure of 
350 lb per square inch with 650 deg. Fah. at 
the superheater outlet. Each boiler has a 
normal evaporation of about 44,000 lb per 
hour, a furnace volume of 500 cubic feet, a 
tube heating surface of 4480 square feet and 
356 square feet of superheater heating 
surface. Boiler gas and air casings are of the 
welded type, but have bolted joints where 
access is required. The oil-burning equip- 
ment for the main boilers was supplied by 
Associated British Combustion, Ltd., and 
operates at a maximum pressure of 500 Ib per 
square inch. The boilers are each fitted with 
three 14in and one 10in standard A.B.C. 
registers incorporating pressure jet burners, 
that in the 10in register being “ half size” 
thus facilitating more flexible control of fuel 
delivery and pressure at various boiler loads. 
One main oil fuel unit serving the two main 
boilers consists of two electrically driven 
pumps of Mirrlees “Imo” type, each 
capable of 


heavy fuel per hour (one pump acting as 
standby) and three steam-heated, half-duty, 
fuel-oil heaters, any two of which are capable 


of heating all the oil required by the two 
boilers, whilst the third heater acts as standby, 
all mounted on a common baseplate. 

Duplex discharge filters for use with the 
main units have “ Clinsol” type elements 
fitted in A.B.C. bodies and the duplex suction 
strainers have perforated plate elements. 
The boiler plant is designed to burn oil with 
viscosities up to 3500 seconds Redwood No.1 
and 100 deg. Fah. and to maintain this class 
of oil at the requisite pumping temperature, 
electric heating cables of “* lsotape *’ type are 
installed on the fuel oil suction system between 
the bunkers and the pumps. A combined 
steam-electric 6kW immersion 
“ Dunlow” type incorporating the low 
suction tail pipe is fitted to each of the two 
outboard bunkers for use when raising steam. 
In addition to these the normal steam-heating 


delivering 8000 1b/4000 lb of 


heater of 
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coils are fitted to all four boiler fuel bunkers. 
the steam supply to these being provided by 
the domestic heating boilers. The lighting-up 
unit for the main boilers is also of Associated 
British Combustion, Ltd., design and manu- 
facture and comprises one electrically driven 
Mirrlees “Imo” type pressure pump of 
800 Ib per hour capacity, an electric heater, 
suction strainer and discharge filter fitted 
with “ Clinsol”’ type element. The boilers 
operate under an open stokehold system of 
forced draught, the air being supplied 
through ducts from two W. H. Allen and 
Sons steam turbine-driven forced draught 
fans situated in the fan flat above the boiler- 
room and each designed to deliver 15,600 
cubic feet of air per minute to the respective 
boilers against 74in W.G. Either fan is also 
capable of supplying a total of 23,400 cubic 
feet of air per minute to the two boilers by 
means of a cross connection in the air delivery 
ducting, Allen automatic shutters being fitted 
to the discharge side of each fan. An inde- 
pendent electrically driven fan of the 
“ Sirocco” single inlet type, with the dis- 
charge ducted to the main forced draught fan 
trunking is provided for lighting up purposes, 
and is capable of delivering 4500 cubic feet of 
air per minute against 34in W.G. when 
lighting up two boilers simultaneously if 
desired. There are no air preheaters or 
economisers. “ Alfloc’’ boiler feed water 
treatment is employed. Clyde soot blowers 
are fitted to the boilers and each boiler has 
two Klinger double-plate level gauges, one 
“Igoma” distant reading water level indicator, 
one Weir “ Robot” feed regulator and one set 
of Weir low-level alarm and oil-fuel control 
gear. Full bore safety combined 
silencing, pressure reducing and energy 
dissipating units and main stop valves of the 
self-closing and the emergency quick-closing 
type for the main boilers were provided by 
Cockburns. ; 

For domestic steam supply two Spanner 
“ Swirlyflo ~ oil-fired boilers working at a 
pressure of 60 1b per square inch and each 
with an easy steaming rate of 3500 Ib per hour 
are installed in the wings of the boiler-room 
and are fully automatic. The oil-burning 
equipment was supplied by Associated British 
Combustion, a separate independent plant 
being provided for each boiler comprising an 
air assisted turbo jet burner with automatic 
ignition, automatic flame modulation and 
flame failure protection, one electrically 
driven forced draught fan integral with the 
burner unit and one separate pumping and 
heating unit per boiler. Each of the latter 
units consists of one suction strainer, one 
electrically driven fuel oil supply pump 
(first stage) working at 40 lb per square inch 
and one electrically driven fuel oil pressure 
pump working at 300lb per square inch, 
one 10kW electric fuel-oil heater and one 
discharge filter with “* Clinsol *’ type element. 
The components forming the pumping and 
heating units are mounted on common 
baseplates separate from the turbo-jet burner 
units. This oil burning equipment, like that 
for the main boilers, is also capable of 
burning oil fuel with viscosities up to 3500 
seconds Redwood No. | at 100 deg. Fah. 
One Weir electrically driven horizontal 
two-throw boiler feed pump of 855 gallons 
per hour capacity is provided to serve these 
two Spanner boilers and is arranged to 
deliver into a ring main from which the feed 
to each boiler is automatically controlled by 
Ronald Trist “ Thermofeed”™ feed water 
regulators. The boilers are also fitted with 
Mobrey magnetic type low water level 
operated fuel cutouts and “ Thermofeed ” 
high/low water alarms. The domestic heating 
steam exhausts pass to a salt water cooled 
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Fig. 4—Wheelhouse 


drain cooler of Weir make. These boilers 
also supply steam to the main oil-fuel bunker 
heating coils, to the two Spanner boiler 
service fuel tank heating coils, and to a Weir 
Kirkcaldy distiller of 20 tons per twenty-four 
hours capacity which is fitted in lieu of the 
normal evaporating and distilling plant for 
producing make-up feed for the main boilers. 

The main condensers are of the Weir 
regenerative two-pass type made by J. S. 
White. Each has 2120 aluminium brass tubes 
tin external diameter giving a _ cooling 
surface of just over 4000 square feet. The 
tubes are packed at both ends with Crane 
metallic packing. Sea water is supplied by 
two |7in bore Drysdale vertical circulating 
water pumps driven by Weir geared steam 
turbines, each pump having a capacity of 
5500 gallons per minute. The condensers 
work in conjunction with a Weir closed 
circuit feed and deaerating system comprising 
two closed-feed controllers, two electrically 


driven Weir ‘“ Lo-Hed” two-stage, water- 
extraction pumps, two three-stage Weir 
*Maxivac”” L.P.C. type steam jet air 


ejectors with intercoolers, two Weir combined 
glands and ejector condensers, one Weir 
‘*“ Optimum ™ type deaerator complete with 
devaporiser and one electrically driven Weir 
““ Lo-Hed”” two-stage deaerator water ex- 
traction pump which discharges to the turbo- 
driven main feed pumps. The condenser 
water extraction pumps which deliver through 
the air ejectors and glands condensers thence 
to the deaerator are each capable of handling 
all the condensate at full power when 
drawing from a vacuum of 284}in and dis- 
charging against a pressure of 40 Ib per square 
inch, the capacity of each being 81,550 Ib per 
hour at normal load and 106,000 Ib per hour 
at maximum load. The feed water leaves the 
deaerator with an oxygen content of 0-02 
cubic centimetres per litre and at a tempera- 
ture of about 220 deg. Fah. No further feed 
heater or drain cooler is fitted to the main 
boiler feed system. The exhaust steam from 
the turbo-driven fan circulating water pumps 
and main feed pumps to the deaerator is 
controlled by a British Arca Regulators, Ltd., 
air-operated diaphragm type valve. A set of 
““ Sunvic ” control gear supplied by G. and 
J. Weis, Ltd., is installed in order to maintain 
a constant pressure of 10 lb per square inch 
gauge in the exhaust steam range by passing 
excess exhaust steam to the main condensers 
or by supplementing it from the superheated 
steam range by means of Fisher governor 
control valves. The “Sunvic” system 
operates on a supply of dry filtered and 





Fig. 5—Seating accommodation in the buffet lounge on ‘CC ”’ deck 


regulated air, and for this purpose and for 
providing air to the aforementioned “ Arca ”’ 
diaphragm valve an independent electrically 
driven Broom and Wade air compressor is 
provided and delivers 7-1 cubic feet of free 
air per minute at !20lb per square inch. 
An emergency air supply is also arranged 
from the generator starting air range. The 
two Weir steam turbine driven main feed 
pumps are of horizontal spindle two-stage 


centrifugal type, each with a capacity of 


90,000 Ib to 117,000 lb per hour against a 
pressure of 550 lb per square inch, and each 
capable of pumping the full feed water 
requirements of the two main boilers plus 
30 per cent when both sets of main engines 
are developing full power. In addition a 
Weir electrically driven, three-throw, recipro- 
cating type auxiliary feed pump with a 
capacity of 11,000 Ib per hour is provided for 
harbour use with the main boilers and for 
transfer of feed water 

Two electrically driven lubricating oil 
pumps of Drysdale * Vertoil” type for the 
main turbines and gearings are each capable 
of delivering 11,000 gallons of oil per hour 
against a pressure of 5Olb per square inch 
at the pump, one pump normally doing the 
full duty with the other as standby, but if 
necessary the lubricating oil system can be 
operated as two separate units. The lubri- 
cating oil coolers are of Serck type and the 
discharge filters are “Clinsol” type of 
J. S. White’s manufacture, while on the 
suction side of the lubricating oil pumps 
Philips magnetic filters and perforated plate 
type suction strainers are fitted. The 
lubricating oil purifier is an Alfa Laval 
electrically driven centrifugal type complete 
with rotary gear pumps and with a capacity 
of 200 gallons per hour. An 18kW type“ M ”’ 
Heatrae electrical oil heater with thermostatic 
control is fitted for use in conjunction with 
the purifier 

Two Drysdale electrically driven rotary 
“Centrex ”’ bilge and ballast pumps are 
fitted in the engine-room, each having a 
capacity of 75 tons per hour against 60ft 
total head for bilge and ballast duties and 
40 tons per hour against a total head of 140ft 
for fire fighting. A similar Drysdale pump 
for general service is fitted in the boiler-room 
and provides circulating water for the Weir 
Kirkcaldy drain cooler and stabiliser oil 
cooler in addition to bilge and fire duties. 
A Worthington Simpson emergency bilge 
and fire pump of the vertical spindle, single- 
stage “* Numarine,” submersible, centrifugal 
type is fitted in the boiler-room and has a 
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capacity of 65 tons per hour against a total 
head of 55ft for bilge duties and 40 tons per 
hour against 135ft total head for fire fighting 
An independent electrically driven Worthing- 
ton Simpson “Cevac”™ Monobloc self 
priming centrifugal pump suitable for deliver- 
ing 70 gallons of sea water per minute is also 
provided for circulating the domestic heating 
drain cooler and stabiliser oil cooler. 

The 225kW_ generators for supplying 
electricity are arranged to run in parallel, any 
two machines being able to carry the maxi- 
mum load. A SOkW generator set is for 
emergency and harbour use. A “ Nife”’ 
220V, 120Ah nickel cadmium storage battery 
is arranged to take over automatically 
electrical duties in the event of failure of 
supply. An indication of the size of the 
electrical installation is that the cable used 
totals 60 miles in length. Over 100 electric 
motors are fitted on “ Caesarea” ranging 
from the 75 h.p. windlass to the small power 
required for fans, &c 

The main anchors, each weighing 50 cwt 
are attached to 210 fathoms of | gin “ Tayco * 
stud link chain cable. There are two 
steering gears, one fitted on the main deck aft 
for operating the stern rudder and the other 
on the main deck forward for operating the 
bow rudder. All modern aids to navigation 
are provided, navigation being carried out 
from the wheelhouse (Fig. 4) and chart room, 
while the ship will be manoeuvred from the 
flying bridge 

A demonstration cruise from Weymouth 
to Southampton was made on November 16, 
when opportunities were afforded to inspect 
the vessel, the general impression formed 
being that she is a distinct advance on any 
ship formerly plying to the Islands, and suits 
the requirements of the most modern cross- 


Channel vessel, while her steadiness in a 
seaway was very evident. 
With the post-war “St. Patrick ” 


thoroughly modernised and refitted as a one- 
class vessel, and the new “ Caesarea” and 
“ Sarnia,” it is confidently expected that the 
three vessels will efficiently perform the 
duties formerly requiring five steamers. 





MANUFACTURE OF FeLTs.—-B.T.R. Industries, Ltd 
the representatives of The Albany Felt Company of 
Canada, Ltd., in this country, recently gave an 
illustrated lecture on the subject of the manufacture 
and application of felts in paper and board mills 
One slide series showed all stages of felt manufacture 
from the sorting and grading of the wool, through 
washing, bleaching, drying, spinning and weaving 
Operations to inspection, packing ‘and dispatch 
while the second was concerned with applications 


handling, installing and operational problems 





Dounreay Fast Reactor 


No. |1—DESIGN OF CORE 


A symposium on the Dounreay fast reactor arranged by the Institution of 
Mechanical Engineers, under the aegis of the British Nuclear Energy Conference 


was held in London on December 7. 


The first paper, by J. Tatlock,* A. G. Frame,* 


P. K. Richards,t and R. Bellinger,§ discussed the main problems met in the design, 
manufacture and construction of the fuel element, core, reactor vessel, fuel element 


handling equipment and shielding. 


HE reactor plant has been designed for 

a maximum rating of 60MW(H) from 
the core and 12MW(H) from the breeder 
using 70/30 per cent by weight sodium- 
potassium (NaK) alloy as coolant. Initially 
this is being used to reduce the risk of coolant 
freezing or plugging during the early stages 
of operation but it is anticipated that later 
it will be replaced by sodium. Sodium has 
better heat-transfer properties than NaK and 
it has been estimated that the core output 
could be increased to 85MW(H), the breeder 
to ISMW(H) and that the primary circuits 
would remove these quantities of heat. 
Accordingly, the reactor shielding, which 
cannot be easily altered after the reactor 
has gone critical, has been designed for 
SSMW(H) core output, and the remainder 
of the plant for 60MW(H) when using 
NaK. 


* Chief + —y Industrial Power Branch, Development and 


Engineering Group Risley 

' Deputy Chief Engineering, Fast Reactor 
Development and Engineering Group, Risicy 

t Director, Nuclear Engineering, John Thompson Water Tube 
Boilers, Ltd., Wolverhampton 

§ Director, Strachan and Henshaw 


Design Office 


Lid., Bristol 


Extracts from this paper are reproduced below. 


The core and breeder are relatively small 
units and this has permitted the maximum 
flexibility to be retained within the reactor 
vessel, so that results of experimental and 
development work could be applied with a 
minimum of inconvenience. Changes were 
in‘ fact made to the core assembly at a very 
late stage in the construction programme 
when it became apparent, as a 
experimental and theoretical work, that 
slight movements of fuel in the core could 
promote power instabilities. 

The retention of this flexibility was a 
major objective and had a marked influence 
on the design. 

Cor! 


ARRANGEMENT OF AND 


REACTOR VESSEI 


GENERAI 


The general arrangement of reactor vessel 
and core supporting structure is shown in 
Fig. |. 

The core, approximately 2lin high by 
2lin diameter, consists of enriched uranium 
contained in 367 annular fuel elements 
supported vertically from a top tube plate 
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and located at the bottom and centre. 
Sodium-potassium coolant flows in a down- 
ward direction through the centres and 
around the outsides of the fuel elements, the 
ratio of these flows being controlled by the 
pressure drop through the fuel element and 
support structure. The whole core assembly, 
which can be removed and replaced, is sup- 
ported by the vessel internal scantlings. The 
core is surrounded at the sides and top by 
natural uranium which acts as a reflector 
and in which plutonium is produced. The 
centre top breeder immediately above the 
core is included within the fuel-element 
tubes above the enriched uranium, while the 
radial section of the breeder is formed by 
approximately 2000 natural uranium breeder 
elements supported by the bottom breeder 
box. 

The fuel element is designed to control the 
sequence of events if catastrophic overheat- 
ing of the fuel occurs, the molten fuel pene- 
trating the inner can preferentially and dis- 
charging through the inner coolant passage 
from the core region. Detailed consideration 
has been given to the dispersal of fuel in the 
bottom of the reactor vessel. 

Reactivity is controlled by moving groups 
of fuel elements in and out of the core 
There are twelve such groups, each con- 
taining ten fuel elements. Each group ts 
held within a carrier and actuated from 
below the core by a horizontal arm located 
below the breeder region This design 
enables reactivity to be controlled during 
shut down when the space above the fuel 
and breeder elements must be clear for dis- 
charge of fuel elements. At a later stage in 
the design three boron-ten neutron absorbing 
rods were included as alternative emergency 
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shut down devices. These rods are normally 
held above the core by mechanisms located 
on the top shields, and when required they 
fall under gravity into the breeder region 
immediately adjacent to the core skirt. 

The core and breeder assemblies and 
control-rod mechanisms are contained in the 
reactor vessel. This is a pressure vessel 
closed at the top by two eccentric rotating 
shields which give access to the fuel and 
breeder elements for charging and discharg- 
ing. In operation the joints between the two 
shields and between the outer shield and the 
vessel are bolted together. At shut down 
these joints can be broken and the shields 
lowered by mechanical jacks on to rollers 
and rotated. Leakage of radioactive nitrogen 
gas which is used to blanket the free surface 
of the NaK in the reactor vessel is then 
prevented by liquid metal dip seals. 

The reactor vessel contains NaK coolant 
which enters through twenty-four inlet pipes 
and flows down through the core and 
breeder. Coolant from the core flows to the 
bottom of the vessel and out through twenty 
outlet pipes. The breeder coolant enters 
the breeder box and is piped directly to the 


remaining four outlet pipes, that is, not 
mixing with the core coolant until it is 
returned to the top of the vessel. The 


maximum coolant inlet temperature is 200 
deg. Cent. and the mean outlet temperature 
from the core is 400 deg. Cent. Owing to 
by-passing of coolant through the control- 
rod tubes it is estimated that the mean core 
coolant outlet temperature from the vessel 
will be 350 deg. Cent. 

The vessel is supported on rollers from 
the top flange which allows free radial and 
axial expansion. Surrounding the vessel is 
a neutron shield consisting of blocks of 
borated graphite enclosed in a casing con- 
taining nitrogen. Opposite the centre line 
of the core is a belt of pure graphite into 
which are fitted twelve equi-spaced vertical 
tubes containing neutron measuring instru- 
ments. A high density of thermal neutrons 
is obtained in this area which enables the 
fission rate to be determined down to a 
low level. A_ fadium-—beryllium neutron 
source is located in the inner section of the 
breeder in order to provide a background 
counting level during shut down periods. 
During reactor operation the source is 
raised into the inner rotating shield. 


CHOICE OF COOLANT 


To minimise fissile material investment 
high power densities are required and since 
it is also desirable to limit the volume of 
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Taste 1—Comparison of liquid metal coolants 


Sodium 


Lead- 


potassium basmuth 
Coolant Sodium Potassium 70/30 Lithium Lead Bismuth (eutectic) Mercury 

Equivalent lumiting velocity 

ft/sec.* 1s 18 . 4 10 il 10 ) 
Limiting heat transport, ¢.b.u./fi 

deg. Cent. sec. for 4in diameter 

pipe i4 19 1 8.8 i-2 1-3 1-2 1-4 
Pumping power 47 292 78 42 178 238 223 in” 
Melting point, deg. Cent oN 64 40 1R6 327 271 125 Ww 
Boiling point, deg. Cent R83 760 825 1317 1717 1477 1670 187 
Cost, £ ft" ; 42 16 120 40 SOO 400 ” 

* Lumiting velocity is that at which cavitation commences 


coolant and structural materials within the 
core, high heat transfer rates are required 
which cannot be obtained with conventional 
heat transfer media. 

Several liquid metals are however suitable 
as a primary coolant for fast reactors and 
these are compared in Table I. 

A detailed examination of the alternatives 
indicates that sodium, potassium, and lithium 
are the best choices. Lithium has less 
favourable nuclear properties and is more 
corrosive and expensive than potassium or 
sodium, while the latter is much less expen- 
sive. Sodium was therefore selected as the 
final coolant, but because sodium-potassium 
alloys have the advantage of low melting 
point, an alloy was selected as the initial 
coolant for operational convenience. 


FUEL-ELEMENT DESIGN 
The high thermal ratings, in the region 
of 1OOMW tonne fuel average, require a large 
surface-to-volume ratio to give acceptable 
thermal fluxes and thin sections to reduce the 


maximum fuel temperature. Additionally, 
in determining the physical size of the 
individual fuel element, it was proposed 


that the reactivity inserted should not exceed 
0-7 per cent, that is, an amount equal to the 
delayed neutron fraction. The reasoning 
was that if this limitation was imposed on 
the design, no matter what happened to a 
fuel element during charge and discharge, 
even if it dropped into the core, there was 
no risk of the reactor going prompt critical. 
The design which best met all these con- 
ditions was an annular type with an outside 
diameter of approximately 0-75in and an 
internal diameter of approximately 0-2S5in. 

Individual fuel-element loading and un- 
loading has remained the basis of the design 
throughout the project. 

When considering the problems of heat 
removal from the core under various acci- 
dent conditions with the possibility of melt- 
out of fuel elements it became apparent that 
the annular fuel element offered an oppor- 
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tunity for controlling the sequence of events 
By making the inner tube of different material 
from the outer so that the inner tube would 
fail first, the outer tube could act as a guide 
in controlling the melt-out of individual fuel 
elements and reduce the risk of fuel agglomer- 
ating within the core. This reasoning led 
to a study of a number of alternative canning 
materials and finally to the vanadium- 
niobium combination. 

The fuel element (Fig. 2) is made up of a 
number of components itemised below 

1. Breeder End Piece.—-This is of natural 
uranium having the same chemical compo- 
sition as the uranium in the magnox-type 
thermal reactors. The uranium is heat 
treated by beta quenching to give a fine grain 
size as an anti-wrinkling measure. 

2. Fuel Pieces.-There are seven of these 
in each fuel element all being made from 
45 per cent enriched uranium alloyed with 
0-5 per cent atomic chromium. The pieces 
are isothermally transformed to give a fine 
grain size as an anti-wrinkling measure and 
also to minimise the effects of alpha-beta 
thermal cycling 

3. Top Plug.—This is made of niobium 
and is welded to the outer niobium tube of 
the element. The inner vanadium tube is a 
sliding fit inside this plug, a firm joint being 
avoided so that differential thermal expan- 
sion of the inner and outer tubes will not 
lead to stressing of the fuel element. Two 
vent holes are drilled in this component. 

4. Bottom Plug.—This is similar to the top 
plug but fitted to the bottom of the element 
and not provided with vent holes. 

5. Adaptor Washer.—This is made of 
niobium and raises the lower fuel piece 
above the constriction resulting from the 
bottom plug. It interlocks with the bottom 
fuel piece and is fixed to the bottom plug, 
on assembly, with three radial pegs. The 
hole for one of these pegs connects through 
a slot in the adaptor washer to the annulus 
around the fuel piece and is used to fill the 
element with sodium during assembly. 

6. Outer Tube.—-The fuel element outer 
tube is a 0-020in thick niobium tube with 
integral external finning at certain positions 
along its length. The purpose of the fins is 
to prevent a reduction of coolant flow past 
the fuel element should it bow and touch the 
adjoining fuel element. The finned sections 
are positioned and the helix angle is such 
that they give efficient separation with a 
minimum resultant increase in pressure 
drop through the core. 

The manufacturing sequence is to draw a 
straight finned tube, to twist this to give the 
correct helix angle, and then to machine off 
those parts of the finning which are not 
required, 

7. Inner Tube. 
vanadium tube. 

8. Top End Fitting.—This fitting, which is 
in 18/8/1 stainless steel, locates the fuel 
element in the top core plate and is the sup- 
porting member of the fuel element. Eight 
radial holes equalise the pressure inside and 
outside the top of the fuel element and 
allow coolant to pass through the top plate. 

9. Bottom End Fitting.—This is also 


This is a 0-020in thick 
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Fig. 3—Graph of tempera- 

tures in the central enriched 

uranium element (for 
60MW output) 





manufactured in 18/8/1 stainless steel. The 
pointed end guides the fuel element into 
position whilst the three protrusions locate 
the element in the bottom plate. 

10. Sodium Filling —After assembly the 
elements are filled with sodium to act as a 
heat-transfer medium between can and 
uranium. 


INTEGRITY OF FUEL ELEMENT 

Fuel-element life may be limited by swell- 
ing of the fuel, corrosion of the inner and/or 
outer can or ratcheting of the fuel. 

The cans have been designed to restrict 
radial swelling and a free space is included 
to accommodate axial extrusion. Whilst it 
is not anticipated that there will be any 
significant release of fission gas from the 
fuel, the element is vented at the upper end 
to permit egress of any such gas. Corrosion 
of the cans is dependent on the oxide content 
of the NaK coolant ; cold and hot traps have 
been built into the primary circuits to reduce 
oxide content to less than five parts per 
1,000,000,000. Fuel sections are linked 
together axially and joined to the bottom 
of the fuel element to eliminate ratcheting. 
During initial operation the discharge 
sequence will’ be arranged to enable the 
limiting features to be niore precisely 
determined. 

It is difficult to ensure that the sodium 
heat-transfer layer introduced into the fuel 
elements at the end of the assembly opera- 
tion has in fact penetrated the radial gap, 
nominally 0-00Sin, between each fuel piece 
and the can. If it has not done so, such a 
void area could conceivably persist and be 
present during reactor operation. This 
would lead to increased temperatures in the 
region of the void and the development of 
hot spots. It was concluded that such hot 
spots would be self-correcting for two 
reasons. First, wetting is normally more 
effective at high temperatures so that, as 
hot spots developed, the sodium would be 
more liable to wet the surface of the uranium. 
Secondly, high-heat-flux tests on uranium 
canned in niobium showed that deliberately 
introduced voids between the uranium and 
the outer tube were filled by plastic deforma- 
tion of the uranium thus reducing the hot 
spot. 

The design temperature distribution in the 
centre fuel element is given in Fig. 3, the 
critical temperatures being : 840 deg. Cent. 
maximum uranium temperature ; 610 deg. 
maximum coolant—inner can interface tem- 
perature ; 515 deg. Cent. maximum coolant 

-outer can interface temperature. 


Core ASSEMBLY 
Design Principles.—At an early stage in 
the design downward coolant flow through 





LOWER END FUEL ELEMENT 
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the core was adopted. Several advantages 
accrue with downward flow as follows : 

(1) There is no tendency to lift the fuel 
elements from their seatings and therefore a 
hold down system is not required. 

(2) The safety philosophy was based on 
fuel running down through the core in the 
event of a melt-out and it seemed logical to 
have this assisted by coolant flow. 

(3) The reactor top is at the inlet tempera- 
ture to the core and therefore the mechan- 
isms are working at the lower temperature. 

The disadvantages are : 

(a) The coolant is flowing against the 
direction of a natural thermal syphon. 

(5) The pressure is highest below the 
working top of the reactor and this leads to 
design problems in maintaining seals on the 
rotating shields. 

(c) Instrumentation at the core outlet is 
more complicated, for example, channel 
outlet temperature measurements. 

The principal advantage of upward flow is 
that limited cooling can be obtained by 
natural circulation in the event of complete 
pump failure, without reversal of coolant 
flow. Apart from this, downward flow 


TaBLe I!—Reactor Core 


Core design and performance 
Core power 
Number of fuel elements 
Heat-transfer surface 
Average heat flux 


6OMW(H) 
%7 


168 square feet 
680,000 c.h.u 


foot 
7 


h square 


Maximum te average heat flux i 

Power density (per unit volume of 
core) 

Specific power 

Coolant inlet temperature 

Coolant outlet temperature from 
core 400 deg. Cent. (mean 

Diameter of core 21in 

Length of core 2lin 

Core NaK flow rate (excluding by- 
pass flow) 

Coolant flow area 

Nak velocity 

Pressure drop across the core 

Core composition 
u* 


14,250kW per cubic foot 
286kW/kg U*** 
200 deg. Cent 


584 Ib/sec 

0-694 square feet 

1S 8ft/sec 

tl lb per square inch 


9-3 per cent. vol 
22:7 per cent. vol 
5-5 per cent. vol 
1-9 per cent. vol 
19-1 per cent. vol 
41-5 per cent. vol 
Fuel, outside diameter (o.d.) 0: 698in 
Fuel, inside diameter (i.d.) 0: 316in 
Outer tube (fuel element) (o.d.) 0-752in 
Outer tube (fuel element) (i.d.) 0-712in 
Inner tube (fuel element) (o.d.) 0: 298in 
Inner tube (fuel element) (i.d.) 0-258in 
Maximum outer tube temperature 550 deg. Cent 
Maximum inner tube temperature 680 deg. Cent 
Maximum uranium temperature 840 deg. Cent 
eeder design and performance 
Breeder power (corresponding to 

60MW(H) from core) 
Number of breeder elements 
Heat transfer surface 
Average heat flux 
Coolant inlet temperature 
Coolant outlet temperature 350 deg. Cent. (mean) 
Diameter of breeder 74-6in 
Length of breeder 84in 
Breeder Nak flow rate 156 Ib/sec 
Coolant flow area 8-1 square feet 
NaK velocity (inner region average) 0. Sft/sec 
Breeder composition (average, per 

centage varies radially) 

uU™* 


12MW(H) 
1872 


4420 square feet 
$150 c.h.u./h/square foot 
200 deg. Cent 


0-4 per cent. vol 
60-1 per cent. vol 
9-S per cent. vol 
30-0 per cent. vol 
1-277in 

1-290in 

0 -036in 


Nak 
Fuel, outside diameter 
Clad, inside diameter . 
Clad thickness 
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seemed to be the most desirable for the 
Dounreay Reactor. 

In order to achieve high ratings with 
minimum fuel investment the supporting 
members in the core must be minimised so 
that the fuel-element pitch can be determined 
by heat-transfer performance and not byt 
structural considerations. This means that 
the main core support plates should be 
located at the top or bottom of the fuel 
region. With a top support the clearance 
between fuel elements is determined by the 
top plate ligament thickness plus the dia- 
meter of the top plate hole, the latter being 
adequate to permit discharge of swollen or 
distorted elements and therefore larger than 
a corresponding hole in a bottom support 
plate. In the original design the core was 
arranged with a bottom support plate which 
permitted closer packing of the fuel in the 
core and hence lower enrichment. 

A small initial displacement of a fuel 
element could lead to progressive thermal 
bowing and therefore the outer can of each 
fuel element was finned as described. 

After the melt down of the 
Experimental Breeder Reactor (E.B.R. 
1) in the United States of America 
during a series of kinetic experiments a con- 
siderable amount of theoretical work on the 
Stability of fast reactors was carried out 
both in Great Britain and in America. An 
analysis of the E.B.R. | incident by 
Kinchin' at Harwell showed that a combina- 
tion of prompt positive and delayed negative 
coefficients might lead to resonance of the 
reactor, and that small movements of fuel 
towards the core centre, or regions of higher 
neutron flux, could give the requisite positive 
power coefficient. At the same time it 
became apparent that similar coefficients 
could arise in the Dounreay core owing to 
thermal bowing of the fuel elements, the 
radial temperature gradient across each can 
inducing bowing towards the centre of the 
core. Since the fuel elements were located 
from each other the total movement to the 
centre could be the accumulation of all 
clearances across the core. An investiga- 
tion of the kinetics of the reactor led to the 
conclusion that although there was no 
resonance, a combination of certain extreme 
fault conditions, although unlikely, could 
lead to partial meit-out of the core. 

Several solutions to this problem were 
considered. It was thought that advantage 
could be taken of the bowing phenomena 
by supporting the fuel elements in such a 
way (for example, fixing them at the core 
centre-line or bottom), that the tendency to 
bow would cause the core to spread and to 
give a negative coefficient of reactivity. 
This idea was not pursued since it was 
unlikely to give a continuously stable solu- 
tion, and it was difficult to provide a centre 
support without interfering with coolant 
flow in that region, where normally the 
highest heat ratings occur. It was decided, 
after investigating many alternatives, that the 
only solution was mechanical restraint of the 
fuel elements. This was achieved by intro- 
ducing a core tube nest which gave lateral 
restraint at the centre, top, and bottom, 
with top support and which did not unduly 
restrict the coolant. 

Core tube nest.—The arrangement of the 
core tube nest is shown in Fig. 4 and Fig. 5. 
It was built up from a series of long and short 
interlocking tubes, the long tubes being 
located in counter-bores in the top and 
bottom plates. Side plates are fitted enclosing 
the tube nest and the whole is positioned 
within the core skirt as a complete unit. 


IMW 


i Kinchin, G, H., 1956 Atomic Energy “Research Establish- 
ment RPM/83, “ The I bility of Fast _ 
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Fig. 4—Details of core tube nest 


Both the long and short tubes are of circular 
cross section but they are machined to a 
hexagonal cross section where they coincide 
with the core centre line. These hexagons 
are built together to form a continuous 
diaphragm at the core centre. Each hexagon 
is located by and is in contact with adjacent 
hexagons, the whole is pulled up tight by the 
side plates thus producing what is virtually a 
continuous centre plate. Since the outside 
diameter of the tubes is greater than the 
distance across the flats of the hexagon, 
cut-outs must be provided to allow the circular 
portions to interlock, Fig. 5, where the 
outside diameter of one tube protrudes into 
an adjacent tube. The tube in the centre of 
each group of seven fuel elements is omitted. 
The fuel element at this position is located 


from the six adjacent tubes. The precision of 


all the locations is dependent upon the 
accuracy of the outside diameter, the across 
flats dimension of the hexagons and the 
concentricity between tube and hexagon, all 
of which were accurately controlled during 
manufacture. This arrangement, while it still 
allows individual fuel elements to bow 
because of manufacturing tolerances and 
provides the clearance required for discharge, 
eliminates the cumulative effect. As a further 
precaution, and to ensure that on initial 
start up no bowing was possible at the centre 
of the core, the tubes forming the tube nest 
were pre-bowed 0-040in away from the centre 
line of the reactor. This gives a slight barrel 
shape to the core. After a period of operation 
at that temperature it is possible that the fuel 
element will leave the centre location because 
of relaxation of the longitudinal stresses 
induced in it due to the bowing procedure. 
However, the important stage, that is, initial 
reactor runs, will have been carried out with 
a fixed core and there will be no contribution 
to reactivity change due to bowing of fuel. 
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Butane/Air Plant at Hereford 


A BuTAne/air plant to store 500 tons of 
liquid butane, equivalent to 240,000 therms, has 
been designed and built by W. C. Holmes and 
Co., Ltd., at the Hereford Works of Henry 
Wiggin and Co., Ltd 

The liquid butane is transported by road 
tankers to Hereford, and to expedite turn round 
the “vapour pressure™ method of liquid 
transfer has been adopted. Compressors draw 
vapour from the storage vessels, compress it 
and pass it into the tanker to displace the liquid 
and force it to flow from the tanker to the 
selected storage vessel Visible and audible 
warning is given when the transfer is complete 
and then the valve system of the compressor is 
reversed to transfer the vapour in the tanker to 
the storage vessel. Thus the tanker is virtually 
vapour free. Each of the eight storage vessels is 
of 10ft diameter by 56ft 6in in length and each is 
filled with liquid to 86 per cent of capacity, 
leaving 14 per cent forming a vapour space and 
allowing for expansion. Multiple safety relief 
valves are fitted and the contents of the tanks 
are shown by float-operated indicators, and also 
by repeaters at a central control panel. 

Excess flow limitation valves, are fitted 
in the vapour off-takes, and special valves 
are fitted in the liquid off-takes and are 
maintained at the appropriate setting by hy- 
draulic pressure, which is automatically released 
in the event of damage of the pipelines. Further- 
more, water spray manifolds are fitted to each 
vessel and provide an adequate covering of 
water which acts as a protection from abnormally 
high ambient temperature or radiant heat. 

There are four vaporisers, and each consists of 
a vertical cylindrical pressure vessel, containing 
internal heating coils using saturated steam, 
designed to produce 24,000 cubic feet per hour of 
butane vapour. The butane vapour is passed 
through stages of pressure reduction to six 
Holmes-Kemp carburetters, which are set man- 
ually, where the vapour, at near atmospheric 


pressure, is mixed with the correct amount 
of air to give a constant calorific value 
The addition of air reduces the heat content 


and also the dew point of the vapour and the 
latter effect eliminates the possibility of the 
vapour separating from the air and condensing 
in the pipelines. The butane/air mixture passes 
into an 18in diameter main feeding the distri- 
bution network at 2lb per square inch. All 
operations are initiated from a central control 
panel on which are mounted flow recorders, 
tank contents gauges, various pressures, and 
stop and start buttons for the mixing unit 
motors air supply fan motor 


Completion of Maidstone By-Pass 
Motorway 


THe Eastern section of the Maidstone By-pass 
was completed in time for Whitsun traffic last 
Spring. On December 3rd, the 14 mile western 
section, which has cost £1,000,000, and will enable 
through traffic to avoid the difficult and congested 
Medway crossing at Aylesford, was opened to 
traffic. The total cost of the Maidstone motorway, 
known as the A.20(M), was £2,500,000. It runs 
for seven miles through some of the most 
picturesque country in Kent, and crosses the 
river Medway near Allington, where a new 
bridge has been built. The Motorway has 24ft 
dual carriageways, separated by a 13ft central 
reservation and flanked by hard shoulders &ft 
wide. Fifteen bridges have been constructed, and 
three subways have been provided for pedestrian 
use. The largest bridge, crossing the river 
Medway near Allington, is a three-span pre- 
stressed concrete structure, 325ft long with a 
central span of 145ft. 

The motorway was designed by Mr. E. W. H 
Vallis, and his successor, Mr. Henry Bowdler, 
county surveyors of Kent County Council, with 
the consulting engineers, Messrs. Scott and 
Wilson, Kirkpatrick and Partners, undertaking 
the major bridges. Richard Costain, Ltd., carried 
out the work on the eastern section, and Sir 
Robert McAlpine and Sons, Ltd., on the western 
section. The eastern section was described in 


THe ENnorveer of September 4, 1959, page 182, 
and the western section in our issue of January 
15 last, page 87. 








Refuse Disposal 


A NEW depot specifically designed for the 
screening, separation, salvage recovery and 
bulk haulage of refuse has been opened at Salford. 
in addition to its daily capacity for handling 
200 tons of domestic refuse facilities are provided 
for the incineration of over 15 tons of trade waste 
a day. The complete plant was designed and 
installed by Heenan and Froude, Ltd., of 
Worcester, and the site work and depot building 
was carried out by the city’s direct labour building 
department. 

The main reception hall of the plant can be 
seen in our illustration and before collection 
vehicles enter this hall all the bulky, combustible 
articles are removed, and deposited on an 
adjoining platform serving the incinerator. 
The vehicles are then backed up and tipped into 
one of the two 40ft long reception hoppers set 
below platform level along one side of the hall. 
Each of these hoppers has a capacity for about 
50 tons of crude refuse and a 4ft wide steel plate 
conveyor is built into its base. On these con- 
veyors the refuse is elevated to a central discharge 
point and deposited on belt conveyors for delivery 
into one of two rotary screens. These screens 
separate the dust and cinders in the refuse and 
deliver the balance into chutes leading to two sets 
of picking belts in an adjoining department. 

The dust and cinders fall on to a collection belt 
below the screens and from this belt they are 
passed on to an inclined conveyor which passes 
up over the top of a 65 tons storage hopper 
This bottom discharge hopper has four roller 
doors operated through rack and pinion gear by 
capstan handles inside the main building. 

The screened refuse from the screen chutes 
falls on to 36in wide picking belts running at a 
speed of 64ft per minute in the salvage room 
Rags and paper removed from the belt are thrown 
into chutes leading down to a baling floor below 
and near the end of each belt overband electro- 
magnetic separators extract tins and ferrous 
metal items. These separator bands carry the 
tins sideways and drop them into chutes leading 
to the baling floor. 

At the end of the picking belts the remaining 
refuse is dropped on to a single 36in wide 
conveyor on which it is elevated and discharged 
from above into one of two adjoining storage 
hoppers. The refuse is discharged into the hop- 
pers by a traversing tripper with a throw-off belt 
which can be reversed to deliver into a two-way 
chute for depositing into either of the two 
hoppers. The tripper gear travels at a speed of 
60ft a minute along the length of the hoppers to 
spread the refuse. Steel plate conveyors along 
the bases of the hoppers discharge the refuse 
through end doors directly into vehicles standing 
in bays below the installation. 

At all stages throughout the plant where the 
refuse is deposited or handled in a way likely to 


Plant at Salford 


raise dust exhauster cowls are installed. These 
cowls are connected through a system of ducts to 
extraction units, two of which serve the reception 
hoppers and the third within the handling and 
screening plant. The tins withdrawn on the 
picking floor fall down chutes into a Heenan and 
Froude hydraulic baling machine, whilst the 
paper and textiles are baled in a Powell continuous 
paper baler and Tonge textile baler respectively. 

A two-cell incinerator is used to burn com- 
bustible trade waste consisting mainly of rubber- 
ised material from the rainwear industry, 
condemned food, &c. Normally this plant works 
effectively with natural draught from the 120ft 
high chimney but to ensure that combustion is 
complete with difficult materials forced draught 
equipment has been installed. 


Bulk haulage compaction 
vehicle with hopper open 


The refuse disposal scheme has been linked with 
a land recovery programme and three ** Dempster 
Dumpmasters ” have been purchased to convey 
the refuse to a tipping site at Singing Clough about 
8 miles from the depot. 

The vehicles, supplied by the Powell Duffryn 
Engineering Company, Ltd., of Cardiff, are fitted 
with 30 cubic yard nominal capacity bodies and 
are mounted on standard eight-wheel Foden 
chassis having Gardner 112 h.p. engines. Each 
body is just under 8ft wide by 8ft high and 22ft 
long and is built up of welded steel plate and 
sheet with external box brace reinforcement. 
A loading hopper at the forward end of the body 
is designed to take some 8 cubic yards of refuse 
before operation of a_ built-in compaction 


Collection vehicle being tipped directly into one of the two hoppers in the reception hall 
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equipment is required. A hatch cover provided 
for the hopper aperture is supported by rollers 
in tracks along the top of the body and is moved 
by a hand-operated chain and pulley gear. A 
sheet steel refuse discharge door at the rear end of 
the body pivots on hinges at the top and has 
four lever-operated toggle locking latches. 

The refuse compaction equipment consists of a 
fin thick steel packer plate which is moved along 
inside the body by a six-stage, double-acting, 
hydraulic ram. The plate is inclined to press the 
refuse backwards and upwards in the compaction 
stroke, during which a pressure of some 60,000 Ib 
is imparted on the plate. Pressure fluid is 
supplied for this hydraulic system by a vane 
pump driven from the vehicle gearbox power 
take off. It is stated that when average density 
refuse is being handled the equipment can achieve 
a compaction ratio of 2to 1. When it is required 
to unload the refuse the rear door is unlatched 
and the compaction ram operated to force the 
material against the door which swings out on 
its hinges and is held open by the refuse as it is 


dumped. To ensure complete evacuation of 
material towards the conclusion of the dumping 
operation two arms projecting from the corners 
at the foot of the compaction plate contact and 
hold the door open during the last 2ft or so of the 
rearwards movement of the plate 

An effective simple method has been intro- 
duced for controlling the sequence of operations 
of refuse delivery and compaction when the 
vehicles are being loaded from above in the bays 
at the depot. These operations are controlled 
through a three-aspect colour signal from the 
hopper feeder platform. Whilst materia! is 
being deposited the red signal light is illuminated 
When the hopper is full the feeder is stopped and 
the yellow light is switched on to indicate to the 
driver in the vehicle cab that he should carry out 
a compaction cycle. When loading is completed 
and the feeder drive switched off the green light 
tells the driver he can safely drive away 


Sealing Tape for Threaded 
Pipe Joints 


** HILFLON ” thread sealant, now in production 


by William Rose, Ltd., Lockfield Avenue, 
Brimsdown, Middlesex, is a P.T.F.E. tape which 
is applied by winding a single layer round the 
joint thread. It is supplied in standard rolls 
0-003in thick, 4in wide and approximately 
5$20in long. 

Being an unsintered P.T.F.E., “ Hilflon ” is a 
compressible solid which moulds itself easily to 
all threaded materials and is unaffected by ex- 
posure to the atmosphere ; it can thus be stored 
without any special precautions and used at 
any time. It has a very low coefficient of friction, 
which gives it anti-seizing properties, enabling 
joints to be broken easily after long periods. 

** Hilflon”” is unaffected by most aggressive 
gases and solvents, is completely impervious to 
water and steam, and can be used over a tempera- 
ture range of — 140 deg. +550 deg. Fah. 

[Reply Card No. E9822] 











THE ENGINEER Dec. 9, 1960 





London Transport Research 
Laboratory 


he new London Transport research laboratory 
at Chiswick was officially opened on December 
5, thus bringing together for the first time under 
one roof the activities formerly housed in four 


scattered buildings and three temporary huts 
on the Chiswick Works Estate. There has been 
a laboratory at Chiswick since 1921, when 


work was undertaken on heavy electro-deposition 
of nickel, leading to the establishment at Chiswick 
some fifteen years later of a plant for this purpose. 
The practical value of the work was proved 
during the second world war when it was possible 
to reclaim used parts for which replacements 
were not available. Other important research 
contributions have been the analysis of exhaust 
gases aS a guide to adjusting bus engines for 
maxmium fuel economy, and pioneer work on 
low viscosity oils 

In the new building the ground floor labora- 
tories in general are concerned with metallurgy, 
physics and engineering, while the upper floor 
has groups of laboratories for testing fuels and 





compressed air equipment, water cooling and 
heating systems, and ice formation on conductor 
rails. 


The greatest expansion is in the facilities 
now available for research on engineering 
problems. In the first instance, attention will 


be concentrated on work with a machine for 
studying fatigue in railway axles which has been 
designed and constructed under an extra mural 
research contract by the Mechanical Engineering 
Department of the University of Nottingham 
This machine, which we illustrate, has been 
designed specifically to investigate the fatigue 
strength of railway car axles, by subjecting 
specimens of axle steel to a rotating bending 
stress. The specimen is about 5ft long by 64in 
diameter with enlarged ends. Each end is 
secured in a heavy disc. The assembly of two 
heavy discs and the specimen as a spring has a 
natural frequency for transverse bending of the 
specimen just below 50 c/s. The assembly is 
freely suspended from the centre of one disc by 





Resonant fatigue testing machine for axle-sized steel specimens 


lubricants, paints and allied materials, and 
textiles, and for a wide range of general chemical 
work. It has been possible to provide facilities 
to meet known demands for laboratory services 
which could not previously be satisfied. One 
example is a screened room for radiographic 
examination of metal components. This has 
internal dimensions of 20ft by 18ft by 14ft high, 
and houses a 260kV X-ray tank unit, the contols 
of which are in an adjacent room with inter- 
locking to ensure that the X-ray unit cannot 
be put into operation until the doors of the 
screened room are closed. The equipment is 
portable so that, when necessary, it may be 
used for X-ray examinations on site. The room 
has also been designed to allow its use for gamma 
radiography of thick steel specimens if desired, 
and a well has been provided within it for 
housing a 5-10 curie source of cobalt-60. 

Better facilities have also been provided for 
cold chamber tests. The new cold room has 
internal dimensions of 14ft by 9ft by 8ft high 
and its refrigeration equipment enables the 


temperature within the room to be maintained 
at any desired level down to about 0 deg. Fah. 
This facility is expected to prove particularly 
valuable in connection with problems encoun- 
tered 


in cold weather in the operation of 





a wire rope with the specimen vertical. The 
lower disc carries below it a rigid extension tube 
If the lower end of this tube is caused to move 
in a circular path at a speed corresponding to the 
natural frequency, vibrations are set up and the 
specimen is subjected to a rotating bending stress. 

The drive is from a 25 h.p. d.c. motor below 
floor level, with Ward-Leonard speed control. 
The motor drives a vertical shaft with an eccentric 
stub shaft at the upper end. The eccentricity is 
adjustable (in order to vary the applied stress) 
and the design is such that the rotating assembly 
remains balanced at all settings of the eccentric. 
The circular motion of the centre line of the stub 
shaft is transmitted to the lower end of the 
specimen disc-tube assembly by means of a 
bearing and friction drive. This takes the form 
of an hydraulically-operated clutch which at 
starting is not engaged until the speed approaches 
the resonant frequency and similarly serves to 
prevent excessive forces from being set up when 
stopping. The stress is measured by resistance 
strain gauges, calibrated in position, and a 
number of protective devices are included so 
that the machine may be left running unattended. 
One of these is a thermocouple for detecting 
clutch slip by a rise in oil temperature and 
operating a cut-out. 
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Two specimens have already been tested in the 
machine. One failed at a stress not much greater 
than the expected fatigue limit (2,910,000 
cycles at 16 tons per square inch). The other 
failed at a higher stress (640,000 cycles at 20 tons 
per square inch). Both specimens were sub 
sequently broken open by static bending to 
expose the fatigue fractured surfaces 

Extensive use is being made of strain gauge 
measurements both within the laboratory and 
in the field, particularly in connection with 
railway braking equipment and phenomena 
Electronic equipment includes a twelve-channel 
ultra-violet recording galvanometer and ampli 
fiers for strain gauge records, designed for 
battery operation so that it may be used in 
vehicles or alongside railway tracks. 

Work on storage batteries undertaken in 
another section of the laboratories has enabled 
battery life to be improved by sixteen months 
to over four years 


First Broadband Microwave Link in 
New Zealand 


A MULTI-CIRCUIT microwave telephone link 
now operating in the North Island of New 
Zealand is the first broadband communication 
system of this kind in the country. The radio 
terminals of the 262-mile link are at Hamilton 
and Palmerston North, whence connection is 
made by cable to Auckland and Wellington 
respectively There is a spur connection from 
Urenui to the west coast at New Plymouth. We 
illustrate the Urenui repeater station, showing 
the main-line paraboloids back to back on two 
of the mast faces and the paraboloid for the 
New Plymouth spur on the third face 

The system was supplied by Standard Tele- 
phones and Cables, Ltd., Connaught House, 
It consists at present 


Aldwych, London, W.C.2 





Urenui repeater station, showing paraboloid aerials 
aligned for main line and spur of microwave telephone 
system 


of one two-way, 4000 Mc/s channel capable of 
carrying 600 simultaneous telephone calls, 
together with an identical standby channel to 
which telephone traffic is switched simultaneously 
in the event of severe noise or excessive fading 
on the working channel. Eight repeater stations 
are situated on the route between Hamilton and 
Palmerston North. Transmitter power is 5W. 

The automatic supervisory equipment for the 
microwave link uses a v.h.f. radio system also 
supplied by S.T. and C. This channel enables 
faults at repeaters to be reported and identified 
at the terminal control stations, and allows the 
control stations to interrogate each repeater for 
checking its operational condition. 
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Engineers and Architects in 
Municipalities 

THe following letter has been sent 
Institution of Municipal Engineers to 
Clerks in this country : 

The President of the Royal Institute of British 
Architects has taken the unusual step of addressing 
a letter to your authority, advocating the estab- 
lishment of a separate and new Department with 
an architect as a Chief Officer. As a consequence 
I have been instructed to put before you the views 
of the Council of the Institution of Municipal 
Engineers on this matter. If you have considered 
it necessary to bring the letter from the R.I.B.A 
to one of your Committees | would ask you to 
submit this letter also to that Committee 

1. The Council agree that local authorities 
should obtain appropriate and skilled architect- 
ural advice, and in fact practically all of them are 
doing so at the present time ; but the proposal 
generally to create independent architectural 
departments is made not in the interests of local 
authorities but to enhance the status of a particu- 
lar profession, without due regard to the facts or 
the necessities of the case. 

2. Considerably more than 50 per cent of the 
building work carried out by local authorities is 
of an engineering character, and cannot be 
designed and carried out by architects alone. 
Collaboration between engineers and architects 
is therefore necessary, and the problem is how 
such collaboration can best be obtained in the 
interests not primarily of either profession but of 
the local authorities which they serve. 

3. These teams, each led by an Engineer to the 
Local Authority, have built with distinction, 
business efficiency and economy over 60 per cent 
of the 3,500,000 local authority houses and many 
other buildings. 

4. The creation of an independent architectural 
department would entail the co-operation of two 
separate staffs, each under its own Chief Officer. 
While this may be found to be desirable in certain 
of the largest authorities, it cannot be recom- 
mended as a method for general adoption, since 
it involves difficulties in securing co-ordination, 
and is wasteful of money and particularly of 
staff time. It should be pointed out that, where 
there are separate departments, staff cannot be 
readily transferred from one job to another, 
which is so necessary to secure the most econo- 
mical use of personnel. Furthermore, separate 
departments mean duplication of staffs, accom- 
modation and equipment, and consequently 
increased expenditure 

5. Undoubtedly the best method, from the 
point of view of economic and efficient local 
administration, is a single department co- 
ordinating and carrying out all building activities, 
including their engineering, architectural and 
planning aspects, controlled by one chief officer 
with assistants who are qualified in the various 
branches of the work to be carried out. Obvious- 
ly such an arrangement will mean that assistants 
qualified in one profession will have to serve on 
the staff of a co-ordinating chief who is himself 
qualified in another profession. From _ the 
professional point of view there can be no more 
objection to architectural assistants serving under 
a co-ordinating officer who is an engineer and 
surveyor than there is to the reverse arrangement. 

6. Sir William Holford in his letter to you 
suggests that better architects will work for your 
authority if you make an architect your chief 
officer. This argument if valid would mean 
that poorer engineers would work in a team 
headed by a chief architect, and consequently the 
vitals of any structure would be the poorer. 
Structural stability with overall economy are the 
essentials of a building and with these essentials 
one agrees it is highly desirable to combine beauty. 

7. The Architects’ statement mentions the 
number of authorities who have created separate 
departments but fails to draw your attention to 


by the 
Town 


the number who have been disappointed with the 
results and have abandoned the experiment either 
wholly or in part. 

8. The Statement of the R.I.B.A. Council 
drawing attention to the outstanding work of 
the architect's department in the London County 
Council and in the Ministry of Education infers 
that similar results would be obtained by creating 
separate architects’ departments in most local 
authorities. By no stretch of the imagination 
does this follow. 

9. The position of the London County Council 
is unique. Its income, population and resources 
equal or surpass those of some countries, and the 
salaries paid to their architectural staff are in 
accordance with these resources. An economic 
and sensible approach to architectural work in an 
authority of that vast size does not provide a 
parallel for the average authority of 40,000 to 
100,000 population where all engineering, survey- 
ing, structural works, architecture and planning 
are under the control of the Engineer and 
Surveyor. It does not provide an argument to 
change well tried methods. 

10. The most notable achievements of the 
team of Ministry of Education architects have 
been achieved by a programme of research well 
beyond the means of all but the wealthiest local 
authorities. This example of central Govern- 
ment direction of architectural work, which 
provides the benefits of large-scale architectural 
research and planning is available to every local 
authority irrespective of how their architectural 
work is organised. 

11. Similarly the results of work by architects 
on cost study and increasing efficiency are avail- 
able to all architects however they are employed 

12. It is indeed unfortunate that there is a 
shortage of adequately trained and experienced 
staff in most of the professions allied in building 
and that the rewards available in local authority 
work are insufficient to attract recryits from other 
fields. This staff shortage has sometimes led to 
criticism of the department responsible. The 
creation of separate architects’ departments will 
do nothing to remedy the position but will only 
intensify the competition for additional staff. 

13. Local authorities may therefore be invited 
freely to consider whether the co-ordinating 
officer should be an engineer and surveyor or an 
architect. Hitherto he has, with rare exceptions, 
been qualified as an engineer and surveyor, 
and any proposal to depart from a practice which 
has worked well in the past should be examined 
in the light of the fact that the vast majority of the 
technical work carried out by local authorities is 
engineering and surveying, and that these subjects 
also form the basis of town and country planning 
It should also be noted that the training and 
experience of local government engineers and 
surveyors covers much of the work included in 
the practice of architecture 


CONCLUSION 


14. In conclusion, it is not the intention of this 
Institution to decry the professional work or 
quality of a sister profession. We do not deny 
that there are a number of very efficient architect's 
departments in the country and that these have 
done good work for the very large authorities 
It does not follow that all authorities should do 
likewise and thereby upset the “all purpose ” 
departments which are at present operating 
efficiently 


Railway Conversion Scheme on the 
Welsh Border 


To make use of an abandoned section of rail- 
way line between Dowlais Top and Beaufort on 
the Welsh Border, Mr. Ernest Marples, Minister 
of Transport, has made Statutory Orders 
changing the line of the Heads of the Valleys 


Road, which is now being modernised. This 
road (A.465), which extends from Hirwaun to 
Abergavenny, is part of the system of roads and 
motorways linking the Midlands and South 
Wales. 

The Ministry points out that the original 
routes of the entirely new sections of the road 
were established by Orders made between 1950 
and 1952, before it was known that the Merthyr- 
Abergavenny railway line was to be abandoned 
By building the Dowlais Top-Beaufort section of 
the modernised trunk road along part of the 
former railway for about six miles, the Ministry's 
Statement continues, the gradients and curves 
will be gentler and interference with private 
property will be reduced. Under the revised 
plan, the by-pass of Brynmawr will lead directly 
into the new road ; Sirhowy and Dukestown will 
be by-passed ; and there will be links connecting 
the new trunk road to the Ebbw Vale, Tredegar 
and Rhymney Valleys. The change of line will 
not involve any delay in carrying out the scheme. 

Work on the first stage of the scheme, between 
Abergavenny and Brynmawr, began in March, 
1960. Stage II incorporates by-passes for 
Hirwaun and Merthyr Tydfil; and Stage III 
provides the new road from Dowlais Top to 
east of Brynmawr. At its eastern end, the Heads 
of the Valleys Road is linked with the Ross 
Motorway by A.40 (which will be widened and 
improved) and the Ross by-pass. The Ross 
Motorway will join the Bristol-Birmingham 
Motorway, now under construction 


Steel Sheets with All-over Plastics 
Coating 


DoRMAN LONG and Co., Ltd., Ayrton Sheet 
Works, Middlesbrough, are now producing 
steel sheets, both flat and corrugated, coated on 
both sides and all edges with a P.V.C. compo- 
sition “* Vynasol,”’ developed by G. A. Willis, 
Ltd. The plastics is applied to the steel surface 
mechanically, and bonded to it under high 
temperature, leaving a grained surface of great 
toughness. The coating is non-combustible and 
has good thermal insulation properties 

In corrugated form the plastic coated sheet is 
supplied in lengths of from 4ft to 12ft inclusive, 
rising in steps of 6in, and in widths of 10/3in 
corrugations, giving an effective width of 2ft 6in, 
allowing an overlap of one corrugation. It is 
available at present in two thicknesses, 20 and 22 
Birmingham gauge. Standard colours for the 
plastic coating are green on one side and cream 
on the other ; this makes the sheeting particu- 
larly suitable for rooiing or wall cladding. A 
range of eight colours is available, however, 
and departures from the standard can be made 
by arrangement. 

Before the coated sheets were put into pro- 
duction they were submitted to accelerated 
weathering tests by an independent authority 
After 10,000 hours, regarded as the equivalent 
of 25 to 30 years of normal use, the “ Vynasol ” 
coating was found to be still affording excellent 
protection to the steel. Coated sheets were also 
exposed, for more than 6000 hours, to conditions 
of 100 per cent humidity at 49 deg. Cent with- 
out any effect on the protective qualities of the 
coating. After cooling to normal conditions of 
temperature and humidity the adhesion of the 
coating was found to be excellent. The coatings 
are applied to a minimum thickness of 0-00Sin, 
and because of their toughness and flexibility 
will withstand impact and bending very well. 
If a coating is damaged the steel will naturally 
corrode where it is exposed, but it is a 
characteristic of the coating process that there 
is no appreciable corrosion creep beneath the 
coating from the exposed part. 


[Reply Card No. E9843] 
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Variable angle contour milling machine for aircraft components 


Large Special Purpose Contour 
Milling Machine 


A VARIABLE angle contour milling machine 
for large aircraft components has been built 
by the Coventry Gauge and Tool Company, 
Ltd., to the designs of Vickers-Armstrong 
(Aircraft), Ltd. This machine, illustrated below, 
is designed to mill a tongue to precision limits 
along the chordwise edge of an aircraft wing 
section ; this tongue, in addition to following 
the wing curvature, is also milled in the form of 
a calculated twist. When this centre wing section 
is built into the structure of the aircraft fuselage 
the machi1ed tongue engages with the tongue on 
the inner end of the wing to provide a joint 
capable of withstanding the ultra-high stresses 
set up in high-speed flight 

The cast-iron bed of the machine is built in 
four sections and has an overall length of 32ft 
A carriage mounted on this bed carries a column, 
a vertical slide and a recirculating ball quadrant 
to give the required twist to the cutter head 
The carriage drive is controlled by a B.T.H 
*Emotrol” unit through a variable speed 
motor, reduction gearbox and skewed pinion 


on to a straight tooth rack which gives a steplessly 
variable feed speed between lin and 60in per 
minute Extending from the front of the 
machine are cast-iron worktable sections, which 
are machined and tenoned to the bed, the top 
surface of the table being tenoned for precise 
location of fixtures and cam bars. 

The up and down movement of the vertical 
slide is controlled by a roller follower operating 
on a cam bar mounted at the front of the 
machine on the worktables. Roller pressure on 
this “contour” cam bar is controlled by a 
pneumatic cylinder and counterbalanced by 
weights. The angular movement of the cutter 
head, to give the required twist when machining 
a tongue, is controlled by primary and secondary 
gearboxes which are operated from a roller 
follower running on what is termed a “ twist” 
cam bar mounted on the bed at the rear of the 
machine. Deviations from a straight line on the 
twist cam bar are transferred from the follower, 
through rack and pinion gearing to the primary 
gearbox. This gearbox operates synchro and 
magslip transmitters, which transmit signals by 
electronic controls for the required movement 
to the secondary gearbox situated at the rear 





Column side of milling machine. The “ twist ’’ cam bar can be seen mounted on the bed 
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of the recirculating ball quadrant. From the 
secondary gearbox the movement is transmitted 
to the cutter head through a pinion and gear 
segment 

In order to obtain instantaneous response from 
the twist cam bar to the cutter head, it was 
extremely important that all backlash throughout 
the gear trains and recirculating ball quadrant 
should be eliminated. This necessitated a high 
degree of precision in machining and fitting and 
it is interesting to note that the complete head 
and assembly, weighing approximately 10 cwt, 
can be moved on the recirculating ball quadrant 
by finger pressure 

The contour and twist cam bars must necessarily 
be accurately positioned relative to each other, 
and this is accomplished by the use of tenons 
for locating the cam bar brackets with dowel 
location between the cam bars and their respec 
tive brackets. To obtain these conditions it was 
necessary to machine the tenon slots in the bed 
and worktable sections to tolerances finer than 
those specified in B.S. 969: 1953 relating to 
length gauges By manufacturing to these 
tolerances there has been produced a carriage 
and work head having a 25ft traverse in con 
junction with contour and twist movements 
which enables three dimensions to be produced 
simultaneously within the extremely fine limits 
stipulated 
[Reply Card No. E9851} 


Microfilm Copying Machine 


A process for the high-speed reproduction of 
drawings and documents from microfilm has been 
introduced under the trade name “ Ozafax” by 
the Ozalid Company, Ltd., Langston Road, 
Loughton, Essex. This equipment uses 35 mm 
microfilms mounted in an aperture card and 
produces copies enlarged to 18in by 24in or 
12in by 18in at up to six copies a minute. The 
reproduction paper used is coated with a photo- 
conductive layer and is automatically “ sensi- 
tised ” in the copying machine with a negative 





Machine for high-speed reproduction of drawings and 
documents from microfilm 


electrostatic charge. Film cards fed in turn from 
a hopper at the side of the machine are auto- 
matically positioned for exposure and the number 
of copies required from each film is set on a 
counter. 

When a film is in position it is automatically 
exposed by electronic flash, this exposure to light 
dissipates the charge in the conductive layer of 
the paper whilst the areas shadowed by the film 
image retain the charge. The paper with this 
latent “image™ is carried into a developing 
section of the machine where positively charged 
particles of material suspended in a non-toxic, 
non-inflammable liquid are applied. These 
charged particles migrate on to the latent image 
On which they are permanently fixed ; as the surplus 
liquid developer is removed the copies dry 
rapidly. As the copies emerge from the 
developing section of the machine they are 
guillotined to size and stacked in a delivery tray. 

(Reply Card No. E9852) 
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4°3 MeV Mobile Linear Accelerator 
for Weld Inspection 


THe United Kingdom Atomic Energy 
Authority has taken delivery of a 4-3 MeV linear 
accelerator designed to make X-ray examinations 
of pressure vessels in nuclear power stations 
during construction. It is believed to be the 
first fully mobile linear accelerator in the world. 
it will allow the welds in the 4in thick steel 
spheres of the pressure vessels containing the 
reactor cores to be radiographed on site with the 
minimum of disturbance to constructional work. 
This machine will be used for the first time at 
the SOOMW Trawsfynydd station now under 
construction in Merionethshire for the C.E.G.B. 
by Atomic Power Constructions, Ltd; it was 
designed by Mullard Research Laboratories and 
developed under a contract placed by the 
Authority with Mullard Equipment, Ltd., Tor- 
rington Place, London, W.C.1. 

As illustrated here the accelerator has been 
engineered into a self-contained unit, measuring 


430 MeV mobile linear accelerator for on-site radio- 
graphy of pressure vessel welds. It weighs 2 tons 


approximately 8ft 9in long by 4ft 9in wide by 
5ft high and weighing 2 tons. It can be rotated 
about both horizontal and vertical axes for rapid, 
accurate alignment on to the specimen, and may 
be mounted on a tower, or suspended from 
suitable lifting tackle. For the first time on an 
equipment of this kind, the entire vacuum and 
cooling systems have been incorporated in the 
accelerator unit, thus eliminating the problems 
of lengthy hose connections. . The control cabin 
housing the ancillary electrical and control 
equipment is a_ transportable weatherproof 
structure of glass fibre which may be sited up 
to 250ft away from the accelerator 

The accelerator produces at 4-3 MeV a 
radiation intensity of over 600 réntgens a minute 
at a distance of Im from the X-ray source. The 
focal spot size is less than 2mm in diameter. 
The time required to obtain a _ radiograph 
through 4in of steel with the accelerator Im from 
the surface of the object can be as little as four 
seconds ; an 8in thickness can be radiographed 
in forty-two seconds, and 12in in less than nine 
minutes 

To obtain an equivalent intensity from 
cobalt-60 would require a source of some 
30,000 curies. The physical size of such a source 
would be so great that the resulting penumbra 
effects would seriously reduce the definition of 
the radiograph. The betatron, another type of 
electron accelerator with radiographic applica- 
tions, is capable of high penetration, but requires 


lengthy exposures unless the machine is placed 
inconveniently close to the object. On the other 
hand the linear accelerator, because of its high 
intensity output and small focal spot size, is 
able to produce high definition radiographs at 
considerable distances using relatively short 
exposures. It is thus possible to place the machine 
in the middle of the pressure vessel, and from this 
central point to radiograph the greater part of 


The cool'ng system is built into the accelerator unit in 
this mobile equipment for weld inspection 


the vessel with the minimum of physical move- 
ment. At a distance of 30ft, 10ft of weld can be 
examined at each exposure 

This machine is a specially engineered version 
of the standard Mullard 4-3 MeV linear accele- 
rators which have been made by the company 
for a number of years for medical, research and 
industrial radiographic uses. It will be recalled 
that the travelling wave electron linear accele- 
rator utilises a high power radio-frequency 
power generator to launch an electromagnetic 
wave into a specially constructed accelerating 


Turbine erection and test areas. 


In the extreme foreground a steam turbine is being assembled. 


waveguide The waveguide is circular and 
contains metallic iris discs which are spaced 
sO as to increase the phase velocity of the wave 
from about 0-4¢ (c = velocity of light) at the 
input to about 0-995c at the output. Electrons 
are injected into the waveguide, which is main- 
tained under high vacuum, and ™ surf-ride ~ 
on the electromagnetic wave, thus accelerating 
with it. At the output end they are travelling 
almost at the velocity of light and when they 
strike a metal target, very hard X-rays are 
emitted ; these are collimated to irradiate the 
area to be radiographed. 

The radio-frequency power a high 
power magnetron valve, which is pulsed from a 
modulator supplying electrical pulses of about 
two microseconds length at 50,000V and 100A 
Pulse repetition frequency is variable up to 500 
pulses per second, therefore the equipment can 
be used for stroboscopic radiography of moving 
objects by relating the frequencies of the pulses 
to the periodicity of movement. In addition to 
the pulse modulator, various ancillary equipment 
such as a p.r.f. generator, electron beam lens 
power supplies, control and monitoring units, 
and general power supplies are provided and 
very comprehensive arrangements are incor 
porated for the protection of both personnel and 
the equipment 

The X-radiation is collimated by a heavy 
metal cone to a diameter of 30cm and for this 
application field defining diaphragms enable the 
field to be adjusted to any size from 30 by 20cm 
down to 30 by Scm at Im from the X-ray target 
The head can be rotated for field alignment, and 
automatic termination facilities by time or 
radiation dose are incorporated 

[Reply Card No. E9861] 
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Turbine Manufacturing Works 


THe firm of Hawker Siddeley Brush Turbines, 
Ltd., was formed in 1957 to manufacture the 
** industrial turbo-type ” products of the Hawker 
Siddeley Group, comprising principally the 
Ljungstrom radial flow turbines, axial steam 
turbines, expansion gas turbines, and turbo- 
superchargers formerly produced by the Brush 
Electrical Engineering Company ; and the Clark 
gas turbines of Armstrong Siddeley Motors, Ltd 
The following year it was decided to establish 
the manufacturing facility in the factory at 
Hucclecote then used by the Gloster Aircraft 
Company, and in 1959 production commenced 
The factory, which covers approximately 200,000 


On the 


right two turbo-alternators are seen connected to the high pressure gas main. Further away the first Clark 
gas turbine to be built in this country is taking shape 
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square feet, is now fully equipped for the manu- 
facture of all the turbine products mentioned 
above and also of compressors, and also has 
facilities for testing turbines and complete engines 

Since a large proportion of the production is 
exported, particular emphasis is placed on testing, 
and mechanical proving if not performance 
measurement can be carried out on even the 
largest products The source of steam is a 
Yarrow water tube boiler rated at 80,000 Ib per 
hour at 400 Ib per square inch and 700 deg. Fah.., 
although since the auxiliaries are turbine-driven 
not all of this steam is disposable. Hot pressure 
gas is provided by up to four Pescara GS-34 
gasifyers, built by the National Gas and Oil 
Engine Company, Ltd., each of 1250 g.h.p. at 
57-3 lb per square inch absolute and 825 deg 
Fah., the total flow available being 35} Ib per 
second. Power can be dissipated by a 10,800 h.p 
Froude water brake or, for generating plant, a 
SMW load tank. Two test beds, each 60ft by 13ft, 
for gas turbine engines are installed, and there are 
four cells in which turbo-chargers are test run as 
gas turbines ; the turbo-chargers are started up 
by a centrifugal compressor driven by a twenty- 
one-stud Ford V-8, and a rig with a 350 h.p 
electric motor is provided for testing the single- 
stage compressors of turbo-chargers. 

An interesting set of equipment in the shops its 
a range of Losenhausen machines for balancing 
rotating assemblies: a large machine can 
measure 4 oz in on a 22,000 Ib rotor at 800 r.p.m., 
and two small machines 0-001 oz in at 1200 r.p.m 
These machines are particularly quick and easy 
to operate because they present directly the 
forces concerned ; no calibration is required 
during service. The amplitude of oscillation of the 
test piece 1s effectively zero, the force transducers 
being piezo-electric load cells. In general, the 
planes in which corrections will be made are not 
those in which the rotor is supported, and the 
presentation of the out-of-balance forces can be 
set up, in conformity with readings derived from a 
mechanical nomogram, to refer directly to the 
desired planes. The phase angle of maximum 
out-of-balance is not directly presented but is 
determined for each plane in turn by nulling a 
third dial with a knob calibrated through 
360 deg This application of piezo-electric 
elements is, we are advised, exclusive to Losen- 
hausenwerk 

It was mentioned above that the factory ts 
equipped to produce compressors. It is con- 
sidered that the emergence of high efficiency axial 
compressors has rendered it economic to carry 
out various chemical engineering processes at 
elevated pressures, the reactor taking the place 
ef the combustor in a normal gas turbine and 
any balance of heat being supplied or removed as 
shaft power, and it is intended to supply plant for 
this purpose. Examples of processes to which 
this approach is attractive occur in the manu- 
facture of nitric and sulphuric acids 


Ground Effect Research 


SoME indications have been given of the work 
on ground effect machines in progress at Folland 
Aircraft, Ltd. (under its chief engineer, Mr. M. J 
Brennan, who built the well-known “* Hover- 
craft’’ SR-N1), preparatory to producing the 
5-ton “ Hovertruck™” and the 150-passenger 
** Hovercoach.” Experimental work has been 
confined to jet sheet machines in the Cockerell 
tradition, although the advantage of flexible 


AIR FROM COMPRESSOR 


INJECTOR SLOTS @ 






PRESSURE DUCTS 


NY 
CUSHION * 
S 


The peripheral injection system 


The linear fan consisting 
of a flexible train of 
blades 


sidewalls for marine craft is recognised, and 
various methods of providing the air are con- 


sidered with the object of leaving the centre of 


the hull clear for the cargo rather than filling it 
with machinery. One such scheme is to distri- 
bute the compressor along the orifice, as in the 
Britten-Norman “ Cushioncraft,” and avoid the 
inefficient process of converting kinetic to 
pressure energy, but since relatively fast 
speeds (Truck 30 m.p.h., “Coach 80 knots) are 
required the Folland vehicles are fairly fine and 
so a fan comprising two flexible belts joined by 
the moving blades is evoked ; our illustration 
shows an example in which recirculation is 
employed to reduce the energy losses from the 
cushion. Such a fan is claimed to be less sensitive 
to impact damage than the conventional fan 
with blades loaded as cantilevers and by centri 
fugal force Another system of greater sim- 
plicity, if not efficiency, is to distribute the 
energy as compressed air, supplied probably 
by a gas turbine, and utilise it in ejectors ; this 
also we illustrate A third method, which 
avoids the losses associated with ejectors, is to 
have numerous small fans around the periphery 
of the vehicle ; it is suggested that these be 
energised by “ flexible drives,” but if each fan 
is to support inner and outer curtains, as in the 
illustration, considerations of safety would 
appear to favour rather air bleed turbines 

For propulsion Folland favours water jet or 
propeller over water and rubber tyre over land 
on account of the poor efficiency of reaction 
propulsion in air with propellers of reasonable 
size. For the * Coach, however, jet propulsion 
is indicated ; the "Coach is visualised as operat 
ing over water on a cushion under a catamaran 
hull, so that its jet curtain requirements are low 
and are probably met by ejectors running on air 
bled from the gas turbines. Neither the propul- 
sion nor the curtain of the “ Hovertruck ” can 
be distinguished in the available drawings 

To investigate these devices at full scale and 
to make pilot investigations of applications for 





ground effect machines, Folland is constructing 
a series of Ground Effect Research Machines 
(GERM) The first GERM is seen in our 
illustration ; it is powered by two 700 c.c 
Royal Enfield petrol engines, one under each of 
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One of the series of high-speed fans mounted 
in the outer edge of the ** Hovercraft ”’ 


the inclined fairings at the stern, of which one 
drives the dorsal ducted fan for propulsion and 
the other provides the cushion. The machine is 
designed to accommodate different designs of 
sidewall, recirculation system, and _ control 
system 





The first GERM constructed by Folland Aircraft as part of the research programme leading to the 
production of the first vehicle 
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Industrial Training Council 

The Minister of Labour, Mr. John 
Hare, speaking at the Industrial Training 
Council conference held in London last 
week, warned industry that unless many 
firms decided to take on more boys for 
training it would be impossible for industry 
as a whole to discharge the responsibility 
which its leaders had undertaken for such 
training. He pointed out that last year 
there were 570,000 school leavers available 
for employment, next year there would be 
90,000 more and in 1962, 150,000 more 
than there were last year. During 1959, he 
continued, 5500 more boys entered skilled 
occupations than in 1958, but during the 
same year 24,000 extra boys left school 

As a result, the percentage of boys enter- 
ing skilled occupations dropped slightly. 
In 1961, he said, there would probably be 
40,000 more boys leaving school than there 
were in 1959. In 1962 there would be 70,000 
more. If entry to skilled trades was to keep 
pace with these numbers, he pointed out, 
much higher increases than that achieved 
in 1959 would be needed. 

The Minister told the conference that 
some people had questioned the underlying 
division of responsibility between industry 
and the Government, and had suggested 
that there should be Government subsidies 
for firms which trained more, or that the 
Government itself should undertake the 
training of substantial numbers of skillled 
craftsmen. But, emphasising the positive 
advantages of the present arrangement, Mr. 
Hare reminded the conference that industry 
had the greatest range of equipment needed 
for training over the widest span of industrial 
skills, and that nowhere else could the same 
concentration of skill and experience be 
found. Industry was itself the best place to 
determine what skills were required and in 
what quantities. In that way, he added, the 
training given could be directly linked with 
the needs of employment. Industry too 
could ensure that the trainee acquired that 
familiarity with the atmosphere and tempo 
of actual production work which was an 
important ingredient in the training of the 
skilled worker. 


Rating and Valuation 

The Federation of British Industries 
has issued a statement outlining its views on 
the Rating and Valuation Bili which was 
published on Friday, November 18 (THE 
ENGINEER, November 25, 1960). 

It is strongly opposed to the main 
principle of the Bill, the Federation says, 
because it will result in hardship to many 
industries, particularly those with heavy 
fixed plant and machinery, and in these 
cases, it adds, the Bill cannot be other than 
a disincentive to the investment which 
economic progress demands. 

However, the Federation says, as the 
Government appears to have made up its 
mind to proceed with the Bill, it has given 
close study to the possibilities of improving 
its mode of operation. The chief objection 
seen is that while the main purpose of the 
Bill is to produce the same basis of valuation 
for all properties, except those in agriculture, 
it enables the Ministry of Housing and Local 
Government to give relief to householders, 


and householders only, where it considers 
that undue hardship will arise. The Federa- 
tion suggests that if special relief against 
hardship is justifiable for householders it is 


equally so for industrial firms, and that if 


the extent and duration of the relief are not 
firmly limited, it will tend to persist long 
after it should come to an end. 

The Federation, therefore, has suggested 
to the Ministry that relief given to house- 
holders should be reduced in five equal 
annual stages from 1963 to 1968 so that it 
is smoothly brought to an end in 1968, and 


that the present 50 per cent derating of 


industry should be similarly tapered down 
between 1963 and 1968 and thus ended in 
1968. It points out that this “ tapering 
principle * has been adopted in the Ministry's 
proposal for the rerating of scientific socie- 
ties. These proposals, the Federation feels, 
would make the Bill's operation both 
smoother and more equitable. 


Construction 
According to the latest provisional 
figures collected by the Ministry of Works, 
contractors in Great Britain carried out 
constructional work to the 
£548 000,000 during the third quarter of 1960. 
This was £41,000,000 more than in the third 
quarter of 1959, and £12,000,000 more than 
in the second quarter of this year. Allowing 
for seasonal adjustments, output in the third 
quarter rose by about | per cent, compared 
with the second quarter, and was 64 per cent 
higher than a year ago. 
In October this year, the Ministry says, 
1,107,000 operatives were employed by the 
construction industries. 


Ship Statistical Tables 
The Statistical Tables 1960 published 
by Lloyd’s Register of Shipping are based on 
the gross tonnage of ships entered in Lloyd's 


Register Book in July and give the total of 


the world fleet as 129,769,500 tons which is 
4,834,000 tons more than the 1959 total. 
This increase is widely distributed among the 
principal maritime nations including an 


increase of 374,000 tons to raise the total of 


the United Kingdom fleet to 21,131,000 tons, 
an increase of 759,000 tons to make the 
Norwegian total 11,203,000 tons and an 
increase of 655,000 tons to raise the Japanese 
tonnage to 6,931,000 tons. However the 
biggest change has been brought about by the 
repatriation of ships to Greece and this 
represents an addition of some 2,378,000 tons 
to raise the Greek fleet to 4,529,000 tons. 
This movement has resulted in transfers from 
Liberia and Panama, the reductions in fleets 
of these countries being respectively 654,000 
tons and 347,000 tons. The tables record that 
oil tanker tonnage has risen by 3,575,000 tons 
to 41,465,000 tons which represents 32 per 
cent of the world fleet compared with 30-3 
per cent in 1959 and 11,586,000 tons or 16-9 
per cent in 1939. The leading oil tanker fleets 
are Great Britain and Northern Ireland 
7,050,000 tons gross, Liberia 7,183,000 tons 
gross, Norway 6,373,000 tons gross and 
U.S.A. 4,634,000 tons gross. Laid up tonnage 
amounts to about 5,000,000 tons compared 
with the 1959 figure of 9,000,000 tons. Of the 
world merchant fleet 11,027 


value of 


ships of 


54,582,000 tons gross are entered in the 
Register Book to the Society's classification. 


Management Development Schemes 


A survey of training schemes within 
industries of varying sizes is being carried 
out by the British Institute of Management 
and the interim report has just been published 
The B.I.M. committee responsible for the 
report is under the chairmanship of Mr 
A. R. N. Roberts. 

The report summerises the information 
obtained so far and contains the results of an 
investigation of the practices of more than 
thirty undertakings. The objectives in manage- 
ment training and development are examined 
in some detail, together with the steps already 
taken by companies in evolving a systematic 
plan of development for managers. Methods 
of appraisal, recruitment and selection of 
potential and established managers are 
described. 


Unemployment 

The Ministry of Labour’s final unem- 
ployment figures for Great Britain at Novem- 
ber 14 show that 351,819 people were regis- 
tered as unemployed of whom 328,026 were 
wholly unemployed and 23,793 were tem- 
porarily stopped. The number of people 
unemployed for more than eight weeks was 
159,706, which was 49 per cent of the wholly 
unemployed. Of the 351.819 people registered 
as unemployed, 48,998 were married women 
and 2,406 were school leavers 

Some of the principal changes in unem- 
ployment between October 10 and November 
14, the Ministry says, were increases of 13,600 
in manufacturing industries (including 9,500 
temporarily stopped in the motor vehicle 
industry), 5,300 in the construction industry, 
and 1000 in agriculture. There was a reduc- 
tion of 2,300 in the number of school leavers 
unemployed. 

Amongst the main changes in the number 
of unfilled vacancies between October 6 and 
November 9, were decreases of 2,600 in 
construction, and 2,200 in the engineering 
and electrical goods groups Unfilled 
vacancies in the manufacturing industries as 
a whole, the Ministry adds, fell by 6,100. 
There were slight increases in mining, 
aircraft and railway carriage manufacture. 


Oil Consumption 

According to information provided 
by the Petroleum Information Bureau the 
oil consumption in the United Kingdom 
during the first nine months of this year rose 
to 31,005,378 tons or 17-5 per cent more 
than for the same period in 1959. Fuel oil 
deliveries increased by 27-1! per cent to 
12,318,392 tons and gas/diesel oil consump- 
tion amounted to 2,526,738 tons compared 
with 2,247,027 tons in 1959. Demand for 
motor spirit rose from 5,379,331 tons in 
1959 to 5,780,317 tons in 1960, while the 
demand for Derv fuel increased by 14 per 
cent to 1,905,083 tons. Other increases in 
consumption noted were : a rise of 9-5 per 
cent in aviation fuels to 1,334,737 tons; a 
6-4 per cent rise in burning oil to 839,564 
tons ; and a 60-7 per cent increase in other 
products, including chemical feedstock and 
products supplied to the gas industry, to a 
total of 1,601,420 tons. 
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PERSONAL AND BUSINESS 









Appointments 


DOWNHAM has 
Perkins 


Mr. MAauvrict 
home manager of 
Ltd 

Sirk HOWARD FLORey has been elected president of 
the Royal Society in succession to Sir Cyril Hinshel- 
wood 

Mr. GeorGe D. Ketty has been appointed to the 
London office of Brook Motors, Ltd., as a sales 
engineer 


been 
Outboard 


appointed 


Motors, 


sales 


MULLARD, Ltd., has announced that Mr. E. W 
Embleton has been appointed manager of its indus- 
trial sales force 

BRITISH INSULATED CALLENDER’S CaABLes, Ltd., has 
announced the appointment of Mr. W. E. Hind as 
manager 

Mr. J. P. FEATHERSTONE, director of 
for J. 1. Case Company, Ltd., has been appointed 
to the board of directors 


THe Street COMPANY OF WALES, 
Mr. C. R. Wheeler and the Hon 


have been elected directors 


Mr. T. & 


home sales 


home sales 


Ltd., states that 
Michael J. Layton 


GREENFIELD has been appointed sales 
development manager of the industrial process 
control division of Gresham Automation, Ltd 


Mr. W. K. Tempe, A.M.1.Mech.E., chief engineer 
of the Newall organisation, has been appointed a 
director of the Newall Engineering Company, Ltd 


Lorp Howick oF GLENDALE has been appointed 
chairman of the Colonial Development Corporation 
for three years from December 1, 1960, following the 
retirement of Sir Nutcombe Hume 


CLAYTON DEWANDRE COMPANY, Ltd., announces 
that Mr. W. J. Brown has been appointed service 
manager in succession to the late Mr. C. E. Cousans 
He has been succeeded as assistant service manager 
by Mr. M. S. Carveth 


Mr. J. B. Spence has been appointed to the board 
of Lancashire Dynamo and Crypto, a member of the 
Metal Industries Group, and will be general manager 
of the company’s works at Willesden, N.W He 
succeeds the late Mr. C. F. Jackson 


THE RuBeroip Company, Ltd., announces two new 
appointments Mr. R. L. Bonafont, A.M.I.C.E 
has been appointed development engineer; Mr 
C. A. L. Scott has joined the company as assistant 
to the general works manager, Mr. W. M. Parsons 


RANSOMES SIMS AND Jerrries, Ltd., announces the 
appointment of Mr. R. J. Garnham as agricultural 
sales manager. He will be assisted by Mr. B. P 
Pothecary, sales manager, export, and by Mr. A. G 
Stephenson, who has been appointed sales manager 
home. Mr. F. G. Catchpole has been appointed lawn- 
mower sales manager in succession to Mr. Garnham 
Mr. B. Mortimer has been appointed agricultural 
representative for the south-east of England in 
succession to Mr. Catchpole. These appointments 
follow the recent retirement from the agricultural 
sales department of Mr. F. G. Newman, Mr. W. f 
Cairnes and Miss K. L. Akester 


Business Announcements 


THE FEDERATION OF BRITISH RUBBER AND ALLIED 
MANUFACTURERS, 43, Bedford Square, London, 
W.C.1, is to change over to direct membership of 
individual firms side by side with trade associations 


as from April 1, 1961 
HuGH SMITH AND Co. (PossiL), Ltd., Hamiltonhill 
Road, Possilpark, Glasgow, N.2., announces the 


alteration of its name to Hugh Smith (Glasgow), Ltd. 
There is no change in the constitution or control of 
the company, and the directorate remains unaltered. 

TeLcenorst, Ltd., Cheltenham, is to set up a new 
factory at Winsford, Cheshire. A 15-acre site has 
been acquired and an initial production space of 
40,000 square feet is planned. The new factory will 


be used to assemble gears and bodies made in 
Cheltenham 
TOLLeGin, Ltd., announces that it has acquired 


the whole of the issued share capital of J. R. Campbell 
(Engineers), Ltd., Argyll Works, Fairlie Road, 
Trading Estate, Slough, which will be operated in 
conjunction with one of its other subsidiaries, 
Varatio-Strateline Gears, Ltd., of Slough 


JoHN BROWN AND Co., Lid., announces that its 
subsidiary company, John Brown (S.E.N.D.), Ltd., 





has concluded an agreement with Demag Aktien 
gesellschaft Duisburg for the manufacture and 
supply in the United Kingdom of a range of iron and 


steel works plant to Demag designs 

PARKINSON COWAN, Ltd., states that it has been 
decided to unify two of the company’s operating 
divisions— Parkinson Cowan Instruments and 
Measurement, Ltd., with immediate effect The 
division will be known as Parkinson Cowan 
and will be headed by Mr. C. H 


new 
Measurement 
Chambers 

THe SHert Ow Company or Canapa, Litd., is 
to build a gas processing and sulphur manufacturing 
plant in the Pincher Creek District of Southern 
Alberta. It will initially 100 million cubic 
feet of processed gas per day and in addition 1000 tons 
of sulphur and between 3500 and 4000 
liquid products per day 


produce 


barrels of 


AND Co., Ltd., has acquired a 
controlling interest in the Swedish precious metal 
company A B Gésta Nystrém of Stockholm. Mr 
Gésta Nystr6m has retired and a new board has been 


JOHNSON, MATTHEY 


appointed consisting of four Swedish and two 
British directors, with Mr. Ove Trulsson as chairman 
The company wil future be known as A. B Nystr6m 
and Matthey 

FirTH CLEVELAND Pumps, Lid., has appointed 
J. and E. Willian Ltd., High Street, Colchester, as 
exclusive local distributor for its domestic, agricul 
tural and industrial self-priming centrifugal pumps 
and * Sabre Jet water systems. The company has 


also appointed R. S. Bird, Ltd., as exclusive distri- 
butor of its products in Monmouthshire, and south 


and west Wales 

LOVELL AND Hanson, Ltd., has opened a new 
factory and offices at Oldbury Road, Greets Green 
West Bromwich, Staffordshire, and transferred its 


business there. The new factory, which has an area 
of 55,000 square feet, is laid out for producing the 
whole range of Hanlo ~ compression with 
particular emphasis on economical production for 
export purposes 

ForRTH CHEMICALS, Ltd., announces that it intends 
to build a 50,000 tons per annum styrene-monomer 
plant between Neath and Port Talbot, South Wales 
Monsanto Chemicals, Ltd., will be responsible for 
the design and engineering of the plant, which will 
occupy a site next to that upon which British Hydro- 
carbon Chemicals, Ltd., propose to build a new 
chemicals plant which will supply the ethylene 
feed stock for the styrene-monomer plant 


pomnts 


THe British PerTROLeEUM Company, Ltd., plan to 
build an oil refinery, of 13,000,000 tons per annum 
capacity, on an 100 acre site at Sydenham, Belfast 
Preparation work is expected to begin in the spring of 
1961 and it is expected that the refinery, which will 
produce petrol, kerosene, aviation turbine fuels, 
light and heavy diesel oils, fuel oil and L.P.G., will 
go on stream in 1963 A jetty to berth tankers of 
32,000 tons deadweight will be constructed in Belfast 
Lough 

HOLLAND & HANNEN AND Cusirtts, Ltd., 1, Queen 
Anne’s Gate, London, S.W.1, and Howard Farrow, 
Ltd., have announced the formation of a new company 
in Nigeria. Farrow-Cubitts and Associates (Nigeria), 
Ltd., is linking up with the firm of Dijs-Trocca- 
Valsesia and Co., Ltd., of Lagos. Mr. Stanley Farrow 
is chairman of the new company, and Mr. E. R. Hole, 
managing director of Holland & MWHannen and 
Cubitts, Ltd., is a director together with Mr. E. | 
Schofield and Mr. M. A. Giachetti of Impresa 
Giachetti of Turin. The Italian company has also 
joined the group 


British Executive AND GENERAL AVIATION, Ltd., 

BEAGLE—announces that arrangements have 
now been agreed for the acquisition by the BEAGLE 
Group of the aviation business of F. G. Miles, Ltd., 
Shoreham Airport, Sussex. All the executive directors 
of F. G. Miles, Ltd., will continue in their present 
posts. Mr. Peter G. Masefield and Mr. L. Blount will 
join the Miles board. Mr. Masefield will become 
chairman, Mr. F. G. Miles deputy chairman and 
Mr. J. W. P. Angel, general manager. Mr. George 
H. Miles, already a director of the BEAGLE co- 
ordinating board, is to be appointed chief engineer of 
the BEAGLE group. Mr. R. J. B. Woodhams, 
A.F.R.Ae.S., has been appointed Chief Designer 


INTERNATIONAL ASSOCIATION FOR HypRAULIC Re- 
SEARCH.—A_ British National Committee of the 
International Association for Hydraulic Research 
has now been set up by the Institution of Civil 


Engineers to co-ordinate the activities of members 


resident in the United Kingdom The Committee 
would like to see a substantial increase in the British 


membership of the Association in the near future 
and it is hoped that the Association may hold a 
Congress in England before very long Further 


information may be obtained from the Secretary of 
the Institution of Civil Engineers, Great George 
Street, London, S.W.1 


B.P. Rerinery At BeLrasi The British Petroleum 
Company, Ltd., plans to build an oil refinery at 
Belfast, Northern Ireland, and negotiations are now 
in progress with the Belfast Harbour Commissioners 
for a site on reclaimed land to the north-east of the 
existing oil storage installations in the Musgrave 
Channel of Belfast Harbour. The refinery will have 
an initial throughput of 1,300,000 tons per annum, 
and will produce motor spirit, kerosene, aviation 
turbine fuels, light and heavy diesel oils, fuel oil and 
liquefied petroleum gas. The products manufactured 
in this refinery will be marketed in Northern Ireland 
by Shell-Mex and B.P., Ltd., and will provide a 
margin for export Site preparation is expected to 
begin in the spring of 1961. It is estimated that the 
project will take about two years to complete 


Contracts 


S. N. BripGes anp Co., Ltd., has received an order 
for industrial equipment from the U.S.S.R. Trade 
Delegation in the United Kingdom and next month 
will be shipping 300 items from the industrial toois 
range to the Soviet Union, including 100 industrial 
power drills, flexible shaft machines, drill stands and 
small accessories 


RICHARD Costatn, Ltd., has been awarded a 
further contract by the National Coal Board (Open 
Executive) valued at over £7,000,000 for the 
recovery of approximately 6,000,000 tons of raw 
bituminous coal from the Westfield Site in Fifeshire 
The contract covers only the first stage of develop- 
ment of the mine, which is estimated to contain 
20,000,000 to 25,000,000 tons of coal. It includes the 
blending, washing and grading of the coal at the mine 
and delivery of the finished product into railway 
wagons at the rate of 12,500 tons per week 


cast 


JOHN MOoOwLemM aANpd Co., Ltd., has received, in 
conjunction with SHELLABEAR Price, Ltd., what is 
probably the largest earthmoving contract so far 
placed in the Sheffield area. The contract calis for 
the movement and consolidation of about 3,000,000 
cubic yards of material to prepare the site for new 
steelworks and rolling mills to be erected by the 
English Steel Corporation, Ltd., at Tinsley Park 
Sheffield. Demolition of existing buildings including 
old offices and houses, is included in the contract 
work. A start has already been made on the work, 
which is expected to be completed in about twenty-one 
weeks 

Wuessoe, Ltd., has been awarded a contract valued 
at £A200,000 by the Gas and Fuel Corporation of 
Victoria covering the design, supply and erection of 
one set of mild steel purifier boxes with a capacity of 
10,000,000 cubic feet per day, for the West Melbourne 
Gasworks. Five boxes will be provided and will be 
supported on an elevated structure forming an inte- 
gral part of the boxes. The plant will be complete 
with all ancillary gear, including provision of mecha- 
nical means of charging and discharging the oxide, 
and power-operated valves to give automatic rapid 
rotation. Engineering design and drawing will be 
carried out at Whessoe’s Darlington Office ; the 
contract as a whole is being organised in conjunction 
with Norman J. Hurl! and Co., (Victoria) Pty., Ltd., 
of Melbourne, who are associated with Whessoe for 
work in Australia and New Zealand. Most of the 
fabrication will be executed in Australia and Whessoe 
specialist staff will supervise construction and com- 
missioning 


Death 


We record with regret the death of Mr. T. P. W 
Norris who was killed in a motoring accident on 
November 21. He was 68 years of age. Mr. Norris 
was deputy chairman of George Kent, Ltd. Prior 
to joining the Kent board in September, 1958, he 
was chief personnel officer of the Vickers Group, 
and before that labour manager of the Billingham 
division of Imperial Chemical Industries, Ltd. He 
was also a former President of the Institute of 
Personnel Management. 





Indus Waters Treaty 


BY A CORRESPONDENT IN INDIA 


[= Indus Waters Treaty between India and 
Pakistan was signed by Mr. Nehru and 
President Ayub Khan on September 19. It 
marks the culmination of twelve years of negotia- 
tion, first bilaterally and then under the aegis 
of the World Bank. Mr. Eugene Black, Presi- 
dent of the World Bank, was inspired by the 
idea suggested by Mr. David Lilienthal in 1951 
that a solution of the India—Pakistan dispute could 
be found in a comprehensive engineering plan 
for the development of the Indus sytem on a 
joint basis. In a nutshell the treaty seeks to 
effect satisfactory utilisation of the waters of the 
Indus system of rivers and fix and delimit the 
rights and obligations between the two countries 
concerning the use of these waters. It allots the 
waters of the Indus, Jhelum and Chenab (western 
rivers) to Pakistan except for essential uses in 
their own basins while they flow in India, and the 
waters of the Ravi, Beas and Sutlej (eastern 
rivers) to India, except for a transition period of 
ten years, which may be extended to a maximum 
of thirteen years, during which period Pakistan 
will build works to replace the waters received by 
it from these rivers. The treaty consists of twelve 
articles and nine annexures. The principal matters 
covered in the latter are : Agricultural use by 
Pakistan of water from the tributaries of the Ravi 
River; agricultural use by India of water from the 
western rivers; generation of hydro-electric power 
by India on the western rivers; questions that may 
be referred to a neutral expert ; appointment and 
procedure of a court of arbitration, and tran- 
sitional arrangements relating to the deliveries of 
water to Pakistan from the eastern rivers during 
the transition period 

The treaty divides the total waters of the Indus 
system in the proportion of 80:20 between 
Pakistan and India as was suggested by the 
World Bank in its proposal of 1954. India has 
guaranteed to let flow for all time the waters of 
the three western rivers of the Indus system 
indus, Jhelum and Chenab—to Pakistan except 
for essential uses in her territory specifically 
laid down in the treaty to be made in accordance 
with detailed regulations specified in it. It has 
also agreed to give to Pakistan waters of the three 
eastern rivers—Sutlej, Beas and Ravi—allotted 
to her under the treaty for a period of ten years 
beginning from April 1, 1960, and on a diminish- 
ing scale for a further period of three years at 
Pakistan’s request. This period is much longer 
than what was proposed by the World Bank in 
its 1954 plan. The treaty enjoins upon India to 
make a fixed contribution of Rs.83.3 crores 
towards the cost of the replacement element of 
the replacement-cum-development works which 
will be undertaken by Pakistan on the western 
rivers. This contribution will have to be made 
in ten equal instalments on November | each 
year. The first instalment fell due on Nov- 
ember |, 1960, or within one month of the treaty 
coming into force. A sum of Rs.1.2 crores 
which Pakistan owes to India as water charges 
under the 1948 agreement was however set off 
against this contribution. Apart from making 
this fixed contribution India is not in any way 
concerned with the planning, construction and 
financing of the replacement-cum-development 
scheme in Pakistan. The treaty provides that 
nothing in it would be construed as affecting 
existing territorial rights over the waters of any 
of the rivers or the beds or banks thereof, or as 
affecting existing property rights under muni- 
cipal law over such waters, beds or banks. 

The treaty also provides for a permanent 
Indus Commission, consisting of an Indian and 
a Pakistani Commissioner. Each Commissioner 
will be representative of his Government for all 
matters arising out of the treaty and will serve 
as a regular channel of communication on all 
matters relating to its implementation. The 
Commission shall meet regularly at least once a 
year, alternately in India and Pakistan. This 
annual meeting shall be held in November, or 
in such month as may be agreed upon between 
the Commissioners. The Commission shall also 
meet when requested by either Commissioner. 


It shall submit to the Government of India and 
to the Government of Pakistan, before June 1 
of every year, a report on its work for the year 
ended on the preceding March 31, and may 
submit to the two Governments other reports 
at such times as it may think desirable. It will 
undertake once in every five years a general tour 
of inspection of the rivers for ascertaining the 
facts connected with various developments and 
works thereon. 

Any matters not resolved by the Indus Com- 
mission will be split into two categories : those 
involving engineering or technical problems, and 
others concerning more complicated legal issues. 
The first category will be referred to a neutral 
expert, and the second to a court of arbitration. 
A neutral expert shall be a highly qualified 
engineer, and shall be appointed by the Bank 
during the transition period, and jointly by the 
India and Pakistan Governments after that date. 
In the absence of an agreement between the two 
Governments on the choice of such an expert, 
the Bank will nominate a person, and his decision 
shall be binding on both parties. 

A court of arbitration shall consist of seven 
members, including two each to be nominated by 
the two Governments. The remaining three will 
be chairman, a highly qualified engineer and an 
expert in international law. The following 
authorities will be asked to assist in the selection 
of these three members : Chairman; (1) The 
Secretary-General of the U.N.; (2) The President 
of the World Bank ; engineer-member, President 
of the Massachusetts Institute of Technology, 
U.S.; (2) Rector of the Imperial College of 
Science, London ; legal member (1) The Chief 
Justice of the U.S. Supreme Court; (2) The 
Lord Chief Justice of England. 

The two parties recognise that they have a 
common interest in the optimum development 
of the rivers, and, to that end, they declare their 
intention to co-operate, by mutual agreement 
to the fullest possible extent. In particular they 
agree to set up or instal such hydrologic obser- 
vation stations within the drainage basins of the 
rivers, and such meteorlogical observation stations 
relating thereto and carry out such observations 
as may be requested by the other party and to 
supply the data so obtained. Each party shall 
also carry out such drainage works as may be 
required in connection with new drainage works 
of the other party. At the request of either 
party, the two parties may, by mutual agree- 
ment, co-operate in undertaking engineering 
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works on the rivers. If either party plans to 
construct any engineering work which would 
cause interference with the waters of any of the 
rivers and which in its opinion would affect the 
other party materially, it shall notify the other 
party of its plans and shall supply such data 
relating to the work as may be available and as 
would enable the other party to inform itself of 
the nature, magnitude and effect of the work 

The following data with respect to the flow in, 
and utilisation of the waters of, the rivers shall 
be exchanged regularly between the parties : 
daily gauge and discharge data relating to flow 
of rivers at all observation sites ; daily extrac- 
tions for or releases from reservoirs; daily 
withdrawals at the head of all canals operated by 
Government or by a Government agency : 
daily escapages from all canals, including link 
canals and daily deliveries from link canals. 
If, in addition to the data specified above, either 
party requests the supply of any data relating to 
the hydrology of the rivers, or to canal or reservoir 
operation connected with the rivers, or to any 
provision of this treaty, such data shall be 
supplied by the other party to the extent this 
is available. 

The Indus Waters Treaty which terminates the 
Indo-Pakistan Water Agreement of 1948 envis- 
ages the grant to India of a loan of Rs.15.7 
crores by the U.S. Government and another 
loan of Rs.11 crores by the World Bank to meet 
the foreign exchange costs of a dam on the Beas 
River. The treaty will come into force upon 
exchange of ratifications to be held in New 
Delhi and will take effect retrospectively from 
April 1, 1960. Any modifications of the treaty 
will call for another duly ratified treaty con- 
cluded for the purpose between the two Govern- 
ments. 

Turning to the historic background, the Indus 
River rises from the Manasarovar Lake in 
Tibet and flows through Ladakh and Gilgit in 
Kashmir before entering West Pakistan. The 
Chenab has its origin in the Indian State of 
Punjab and flows for some 100 miles in the 
Indian State of Himachal Pradesh, and for close 
on 170 miles in Jammu, before entering Pakistan 
Only the Jhelum rises in Pakistan. A _ large 
number of irrigation canals take off these rivers 
When in August, 1947, the subcontinent was 
partitioned to form the two independent States 
of India and Pakistan, the boundary between 
these two States was so fixed as to cut across 
the Indus River and its tributaries. The political 
partition placed all but a few of the irrigation 
canals in Pakistan. The area irrigated annually 
by these canals was approximately 26,000,000 
acres. The partition placed 5,000,000 acres of 
this area in India and 21,000,000 acres in 
Pakistan. The total irrigable area in the plains 


MADHOPUR BEAS LINK * 


, 2 “ , ~ bw 
PRC boos 
| SLi 


| SHAHNAHR 


NANGAL ( 
Disp > DAM 
%. 


Sy, 
<j Sy ee, Rive! 
"FEROZEPORE ~~ 


25 
SCALE 


prererrrren CANAL 





ome NEW CANAL LINKS 
wT ers INDO - PAKISTAN BOUNDAR’ 








shows the canals and canal headworks in the two Punjabs and also sites for some of the new 


projects. 


The proposed Beas dam is also shown 














THE ENGINEER Dec. 9, 1960 








acres in India and 39,000,000 acres in Pakistan. 
Thus out of the 26,000,000 acres of irrigable land 
of the Indus Basin placed by the partition in 
India only 19 per cent had irrigation facilities, 
whilst out of the 39,000,000 acres placed in 
Pakistan 54 per cent were already irrigated. The 
population depending on the waters of the 
Indus system as at partition was 21,000,000 in 
India and 25,000,000 in Pakistan. The irrigated 
area per head of population was 0-24 acres in 
India and 0-84 acres in Pakistan. 

The ae ae on the Indian side was 
not because this part of the basin had less need 
of water, or could not have water brought to it 
The rivers of the Indus system bring from the 
hills nearly 168 million acre feet of water every 


year. This is divided between the rivers as 
follows : 
Winter Summer Annual 
October- Marct April September 
Rive (In million acre feet) 
Allotted to Pakistar 
Indus 7 54-5 61-9 
Kabul 5:7 21-9 27-6 
Jhelum 41 18-5 22:6 
Chenan 3-7 19-8 23-5 
Allotted to India 
Ray 1-2 2 6:4 
Beas 2-6 10-2 12:8 
Sutle 2-3 11-3 13-6 
Tota 27-0 141-4 168-4 


At partition these supplies were accounted 


for thus : 
Used by canals in Pakistar 66,000,000 acre feet 
Used by canals in India 9,000,000 acre feet 
Lost in the river channels 18,000,000 acre feet 
Escaped to the Arabian Sea 75,000,000 acre feet 


Of the 66,000,000 acre feet of water used by 
Pakistan canals prior to partition § nearly 
10,000,000 acre feet or 16 per cent had been 
obtained from the limited supplies available in 
the Ravi, the Beas and the Sutlej. Pakistan can 
replace these 10,000,000 acre feet by fresh 
diversions from the unused waters of the Indus, 
the Jhelum and the Chenab which now go waste 
to the sea through canals linking these rivers to 
the Ravi and Sutlej. This is the only way India 
can supply the very means of existence to her 
arid and famine areas awaiting development 
This will not affect irrigation in Pakistan in any 
way and will leave plenty of water for future 
development in Pakistan. 

When the drafting of the treaty began in 1959 
it became obvious that the cost of financing the 
system of works in India and Pakistan to which 
the two Governments had agreed as one of the 
cardinal features of an acceptable settlement was 
far beyond the capacity of the two countries to 


meet. The World Bank therefore undertook the 
formulation of a plan envisaging financial 
participation by a number of other friendly 


Governments interested in promoting the orderly 
economic development of the Indian _ sub- 
continent, and in bringing about a settlement of 
this troublesome and contentious water dispute 
The basis of this participation meant an indepen- 
dent series of negotiations and the preparation 
of the Indus Basin Development Fund Agree- 
ment. India’s contribution to this Fund is 
£62,060,000 Contributions in grants from 
other countries will be : Australia £4.6.965,000, 
Canada $22,100,000, Germany DM.126,000,000, 
New Zealand £NZ1,000,000, United Kingdom 
£20.860,000, United States $(U.S.) 177,000,000, 
proceeds of U.S. Government loan to Pakistan 
$70,000,000, proceeds of a World Bank loan 
$80,000,000. contribution by Pakistan £440,000. 
In addition the Fund will be provided with the 
following resources of Pakistani Rupees to 
finance the expenditure in Pakistani currency : 
A contribution by U.S.A. in Pakistani Rupees 


equivalent to $235 million and one by 
Pakistan in Pakistani Rupees equivalent to 
£850,000. The aggregate resources of the Fund 


in foreign exchange and in Pakistani Rupees 
will be of the order of the equivalent of $894 
million (approximately £320 million). The 
Fund is to be administered by the World Bank. 

The Beas project to be carried out in India will 
not be financed out of the Indus Basin Develop- 
ment Fund. But two loans, one from the U.S.A. 
and another from the World Bank will be given 
to India to meet the foreign exchange component 
of this undertaking. The Beas dam will create 
a reservoir with a capacity of 5-6 million acre 
feet and hydro-electric potential for generating 





of the Indus Basin is 65,000,000 acres, 26,000,000 





200,000kW of power. The works to be carried 

out in West Pakistan will consist of a system of 
eight link canals approximately 400 miles in 
total length transferring water from the western 
rivers to areas formerly irrigated by the eastern 
rivers. The total area to be thus irrigated is 
some 5,000,000 acres and the total volume of 
water to be transferred is 14,000,000 acre feet. 
Two earth filling storage dams will be constructed 
in West Pakistan. One will be on the River 
Jhelum with a capacity of 3-75 million acre feet 
and the other on the Upper Indus with a capacity 
of 4-2 million acre feet. The Jhelum dam will 
generate over 3000kW of power. Three barrages 
will be constructed to carry new canals across 
rivers. Five existing barrages and eight canals 
will be remodelled. Drainage works will also be 
undertaken to overcome water logging and 
salinity in approximately 2-5 million acres and 
2500 tube wells will be sunk. 

The signing of the Indus Waters Treaty opens 
the way to the peaceful use and development of 
water resources on which depends the livelihood 
of some 50,000,000 people in the two countries. 
The flow of water in the Indus Basin is estimated 
at twice that of the Nile and three times that of 
the Tigris and Euphrates combined. The existing 
irrigation system in the basin is the largest in the 
world. The Beas project in India and the 
replacement-cum-development works in Pakistan 
will be the largest of the kind ever to be under- 
taken anywhere. The total cost of the pro- 
gramme will be Rs.535 crores, Rs.435 crores to 
be spent in Pakistan and Rs.100 crores in India. 
Two million tons of cement, over 250,000 tons of 
steel and 100 crores of bricks and tiles will be 
required to execute these works. These schemes 
will provide substantial further irrigation and 
hydro-electric power to both countries. They 
will moreover make the much-needed contribu- 
tion to soil reclamation and drainage in Pakistan 
and a measure of flood protection to both 
countries. 

The Indus Waters Treaty is a masterpiece of 
legislative and technical drafting Nothing 
appears to have been left out, whether it relates 
to land use in some corner of this riparian area 
or to avoidance of “‘ awkward precedents ” and 
claims in matters unconnected with the treaty. 
Even the outbreak of a world war has been 
provided against. But the heart of the document 
is neither legal nor technical ; it consists in the 
straightforward statement that India and Paki- 
stan have a common interest in the orderly and 
optimum development of the rivers and declare 
their intention to co-operate to the fullest 
possible extent. That simple affirmation classes 
the treaty with earlier great and beneficial docu- 
ments such as those associating the U.S.A. and 
Canada over the St. Lawrence Waterway and 
others regulating the use of the Rhine and 
Danube. The operation of the treaty is in the 
hands of a permanent Indus Commission con- 
sisting of a representative of each country who 
should ordinarily be “a high-ranking engineer 
competent in the field of hydrology and water 
use.” 

Since technical minds normally get on 
better than political, given a free hand, the 
Commission should make the treaty work as 
intended by its sponsoring Governments and 
friends abroad. In dealing with wayward and 
unpredictable rivers the Commission is best left 
to use its common sense for the good of the 
Indus Basin as a whole. In humouring or con- 
trolling the moods of these great waterways the 
Commission will have hard work such as no 
other body of irrigation engineers has ever under- 
taken in the subcontinent. At innumerable 
points its activities will touch the lives of millions. 
Nature’s bounty should as a result of this treaty 
be increased many times in the north-west part 
of the subcontinent in irrigation supplies for 
arid land, in control of waterlogging and 
salinity, in electric power generation and much 
else. 

The treaty means the virtual settlement of 
all outstanding questions arising from the 
partition of the Punjab. It is to be hoped that 
the Indus Waters Treaty will inspire a broader 
joint Indo-Pakistani attack on similar problems 
elsewhere in the subcontinent. Following its 
signing West Bengal Government circles are 
optimistic that the Centre would now take up 
the implementation of the Ganga Barrage 





project. The Pakistan Government has not so 
far opposed this project but during discussions 
its representatives wanted to be posted with 
whatever India planned to do in the matter 
The barrage, planned to be constructed at the 
confluence of the Ganga and the Bhagirathi at 
a cost exceeding Rs.40 crores, is deemed vital 
for the preservation of the Calcutta port and 
drainage in lower West Bengal! 


Umiam Hydro-Electric Project 


The State of Assam has the biggest hydro- 
electric power potential in India, running into 
millions of kilowatts. It also has a large indus- 
trial potential. But local power development 
has lagged very much behind the rest of India. 
Assam’'s per capita consumption of electricity is 
only a tenth of India’s admittedly low average 
The construction of the Umtru hydro-electric 
scheme with an installed capacity of 8400kW 
and firm power of 4500kW was the first step 
towards harnessing the water power resources of 
the State. Since its commissioning in 1957 
Assam's local demand has grown manifold, and 
the Umiam hydro-electric project, now under 
way, is calculated to meet it. This new work 
will have an installed capacity of 36,000kW. In 
addition the tail water from the Umiam power- 
house will flow into the Umtru river and thereby 
increase the firm power at Umtru from 4500kW 


to 8400kW. The Umiam project also provides 
for economical phased development in the 
Umiam-Umtru basin to an eventual genera- 


tion of about 100,000kW. To this end the drop 
of nearly 2000ft between the Umiam and Umtru 
power-houses will be utilised 

This project envisages storing the run-off from 
85-5 square miles of the Umiam catchment by 
constructing a concrete gravity dam 210ft high, 
built across a narrow gorge in the river, 2 miles 
below the Gauhati-Shillong Road crossing 
Two earthern dykes 80ft and 30ft high will be 
built across two saddles on the left flank of the 
reservoir. From this reservoir, having a maxi- 
mum elevation of 3210ft, water will be con 
ducted through a tunnel 1-25 miles long, across 
the ridge dividing the Umiam and Umtru valleys, 
and led into the power-house located on the 


Sumer stream in the Umtru valley through 
2000ft long steel penstocks each of 6ft 6in 
diameter. Four generators each of 9)00kW 


will ultimately be installed in the power-house 
Three transmission lines at 132,000V will take 
off from the power-house carrying power 
towards Cherrapunji, Shillong and Gauhati for 
supply to the various consumers 
Some salient data relating to the 
hydro-electric project are given below 


Umiam 


Catchment area of the Umiam up to 
dam site 

Average annual rainfall 

Live storage 

Dead storage 


85-5 square miles 
1045in 

93,000 acre feet 
31,500 acre feet 


Height of main concrete dam 210ft 
Length of dam at top S5a0tt 
Height of main dyke 80ft 
Length of main dyke 1340ft 
Full reservoir level 3210f 
Lowest reservoir level 31 50% 
Length of water conductor 

(a) Tunnel 6820ft 

(b) Penstock 2000ft 
Tail water level HOOT 
Head 

Maximum $50ft 

Minimum 490M 
Generators Four units of 9000kW 
Transmission voltage 132,000V 


85 miles double circut 


Length of transmission 
Rs. 7-07 crores 


Cost of the project 


Power from the Umiam project will be carried 
on 132kV tower lines and will, in the first stage, 
be utilised in the Cherrapunji—Shillong-Gauhati 
area for rural and urban electrification, pump 
irrigation, and for industries aleady being set up, 
viz., the Cherrapunji cement factory, Nunmati 
refinery, steel rerolling mills, spun silk factory, 
jute mill and sillimanite refractories. Power 
needs of the Cherrapunji-Pandu Ropeway, 
N.F. Railway and cottage industries in the area 
will also be met. On development of further 
stages of the scheme, this power will be trans- 
mitted to cater to the needs of Goalpara, Dar- 
rang, Nowgong and Cachar districts through 
132kV lines running from (i) Gauhati to Tezpur ; 
(ii) Gauhati to Silghat via Nowgong ; (iii) Gau- 
hait to Bongaigaon via Rangiya, Nalbari, Sorbhog 
and (iv) Shillong to Silchar via Jowai. 
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CERN Pneumatic Platform 


N recent months much attention has been 

aroused by a number of designs of “ ground 
effect’ aircraft such as the “ Hovercraft,” the 
Curtiss-Wright “ Air-Car,” and others. A 
somewhat different air cushion principle is now 
being employed for moving heavy equipment 
at the centre of the European Organisation for 
Nuclear Research (CERN) at Geneva-Cointrin. 
The problem first arose in connection with mov- 
ing large bubble chambers for the proton 
synchrotron, over an area of 100m by 50m 
Several solutions were envisaged, such as sup- 
porting the loads on compressed oil, rolling them 
on ball bearings, or floating them on water, but 
eventually the air cushion support was adopted. 

By contrast with the “ Hovercraft,” the 
cushion is made as airtight as possible. It was 
found possible in experiments to raise loads of 
up to 8 tons on a level platform, using paper 
gaskets to prevent the lateral escape of air. A 
more advanced model followed which had a 
supporting surface of about 3-5 square metres 
surrounded by a rubber gasket pressed against 
the ground by an auxiliary air pressure of 0-65 kg 
per square centimetre. By filling the cushion 
with air compressed to about | kg per square 
centimetre gauge, a load of 28 tons could be 
lifted. In order to move such a load, a hori- 
zontal force of only 20 kg to 25 kg was needed, 
and it was found feasible to position it accurately 
to within 0-0lmm. 

Originally it was thought that it would be 
necessary to move the bubble chambers over 
the whole 5000 square metres of floor area ir 
the Proton Synchrotron South Hall. Since then, 
it has been found that the large 2m diameter 
bubble chamber which weighs 600 tons would 
have to move in one direction only, so that rail 
transport is more convenient in this case. Never- 
theless there remain a number of important 
applications of the idea, such as accurately 
moving the focusing lenses of the synchro- 
cyclotron, and magnets weighing 100 tons and 
measuring 2m by 3-5m, for use with a large 
cloud chamber for neutron experiments with the 
proton-synchrotron. A im diameter propane 


F'g. 1—Miultiple air-cush‘on p'atform for moving heavy magnet 


chamber for the latter machine will also be 
moved by this method. 

Further work has shown that it is desirable to 
standardise on an air cushion of 50cm—later 
Im—diameter, and to combine several such 
cushions if large loads are to be lifted. Air 
pressures up to 5 kg per square centimetre gauge 
have been employed. The first two illustrations 

















Compressed air supply to main cavity 
Rubber diaphragm 

Auxiliary cavity 

Hard rubber gasket 

Main cavity 


Fig. 3—Cross section of seal 


show a multiple-disc platform in use and a large 
single-disc platform being inspected. 

The disc is hollowed out, forming a cavity 
for the compressed air, with a groove round the 
outside containing a hard rubber gasket seated 
on a flexible rubber diaphragm (Fig. 3). Close 
contact between the gasket and the ground is 
ensured by admitting compressed air, also at 
variable pressure, into the space behind the 
diaphragm. 

The principal drawbacks of the pneumatic 
platform are that a comparatively flat surface 
free from cracks is required in order to avoid 
poor contact between the gasket and the ground, 
which would allow air to escape; and that 
motion has got to be very accurately in a horizontal 
plane, as in the almost complete absence of 
friction the vehicle will readily slide down even 
a very slight incline. A suitable platform run 


can be improvised quite redMily by spreading 
steel sheet on the ground and covering the joints 
with tape. 

Advantages, which are stated to be consider- 
able include the fact that the energy both for 
Starting and maintaining movement is very 
small because of the small friction factor ; the 
efficiency is about 99 per cent. The movement 
can be accurately controlled, and the load is 
evenly distributed over the whole surface of the 
discs, giving a ground pressure of | kg to S kg 
per square centimetre. The construction height 
of the platform is small. Gaskets can easily be 
replaced. The platform is cheap to build. 


Explosion Fuse 

Adequate protection against the effects of 
short-circuit currents, in particular in the case of 
older installations, often requires a substantial 
strengthening of equipment subjected to very 
heavy dynamic and thermal load Such loads 
arise from the fact that the output of several 
power stations can momentarily pass through 
the fault. It is frequently uneconomic to rein- 
force the installation in this manner, and it 
becomes necessary to subdivide the supply grid. 

It is, however, possible to limit the short-circuit 
current by breaking the current before it reaches 
a high value. With a S0c/s supply, this means 
that the breaker would have to function in less 
than 0-2 millisecond, something which cannot be 
done by means of mechanically actuated heavy 
contacts. By firing an explosive charge built 
into the fuse, however, it is feasible to interrupt 
the circuit before the first current maximum is 
reached. Such fuses are built by Calor-Emag, 
Ratingen, and comprise a body consisting of 
two truncated cones and integral flanges. The 
centre is bored out to receive the explosive 
charge and the metal is slotted along planes 
passing through the axis. These slots are for the 
purpose of obtaining a regular splitting up of 
the fuse which fails in the equatorial plane, the 
slotted sections opening outwards star-fashion 
while remaining with the upper and lower ends 
respectively attached to the flanges. 

The explosive is fired by means of electronic 
equipment which by measuring the steepness of 


Fig. 2—Single air-cushion p!atform 
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the current front establishes whether a dangerous 
short-circuit is about to occur. The main circuit 
is then interrupted in about 0-02 milliseconds ; 
the current flows instantaneously over a parallel- 
connected fuse wire of small section and bedded 
in sand. This method of protection is also 
available for three-phase or direct current. 
Ordinary overloads and small short circuits do 
not cause the explosion fuse to be fired, but 
operate the normal circuit breakers. 


Hydrofoil Boat for Stockholm— 
Mariehamn Service 


We have received details of the hydrofoil boat 
“Sirena” which is being operated by the 
Finland Steamship Company on the Stockholm- 
Mariehamn run. The boat, which was built by 
Cantiere Navale Leopoldo Rodriquez, Messina, 
is a “ PT.SO” model similar to those shown in 
the accompanying illustration. Based on the 
Schertel-Sachsenberg design, the craft has a 
displacement when fully laden of 58 tons, and 
seats 140 passengers. Her overall length is 
27-Im, and the beam, 5-6m, while the width 
including foils is 10-0m. When fully immersed, 
the draught is 3-55m, but when travelling at 
speed, the hull is lifted clear of the water by the 
hydrofoil, reducing the draught to 1-50m. At 
the cruising speed of 32 knots, the range is 
500km to 600km. A maximum speed of 37 knots 
is attained at half load ; the full payload amounts 
to 11,500 kg. 

The hull is wholly constructed of AlMg alloy 
and the frames of AlMg Si alloy. The hull is 
compartmented into watertight fore, aft, and 
engine-room sections, and double bottoms 
under the bow passenger space, and wide double 
bottoms under the stern passenger space. 

The hydrofoils, which form the immersed 
supporting surfaces, are built from special steel. 
As may be seen from the illustration, the bow 
hydrofoil has a strong dihedral angle, ensuring 
stability. The rudder is connected to the stern 
hydrofoils. 

Power units are two Mercedes “*‘ MB.820 
DB” four-stroke diesel engines, with twelve 
cylinders in “ Vee” arrangement, giving an 
output of 1350 h.p. at 1500 r.p.m. The engines 
are supercharged by Brown, Boveri turbo- 
blowers running at 34,000 r.p.m. Two contra- 
rotating three-bladed bronze propellers are 
driven through gearboxes made by Zahnrad- 
fabrik Friedrichshafen, and equipped with 
electromagnetic control from the bridge. Auxili- 
ary equipment includes circulating pumps for 
sea-water, driven by the engines through gears, 
and belt-driven circulating pumps for fresh 
water and bilge pumps. A “* Webasto” heater 
is used to warm fresh water as well as lubricating 
oil before starting. Electric equipment includes 
a dynamo for charging the batteries. 

Cylindrical diesel fuel tanks are placed in the 
stern double bottoms out of contact with the 
hull plates. These tanks have a total capacity of 
over 3000 litres. The fresh water tanks for 
cooling water hold 300 litres, and the lubricating 
oil tank 250 litres. There is a tank for drinking 
water with a capacity of 250 litres. 

Since 1956—the yard acquired the licence to 
build these boats in 1954—it has completed or 
laid down fifteen 27-ton craft model “* PT.20,” 
and eight “ P.T.50s,” as well as three experi- 
mental boats of unspecified displacement. 


Universal Punching and Shearing 
Machine 


We illustrate one of the universal punching 
and shearing machines made by Valdarno S.A.., 
of Italy, which is now being marketed in this 
country by the Sharston Engineering Company, 
Ltd., Leestone Road, Wythenshawe, Manchester, 
22. These machines are available in eight 
models giving capacities for sheet steel up to lin 





, Universal punching andshearing machine 


thick, round bar up to 2}in diameter and angles 
up to 8in by 4in. 

The motor mounted on the top of the machine 
drives through belting and protective overioad 
friction clutches to gearing and the controls can 
be set for single or continuous stroking. The 
tools inset in the heavy steel plate frame are 
arranged for quick and easy removal and replace- 
ment and special blades are provided for cutting 


Fig. 2—Dismantied half of 
torque gauge 





“PT 50” hydrofoil boats during trials off Messina 
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“H ”-beams, channels and angles. The smallest 
machine in the range for shearing up to 13/32in 
plate is driven by a 2-5 h.p. motor at up to 
forty strokes a minute, and the largest for lin 
plate has a 12 h.p. motor with a speed of thirty 
strokes a minute. 


Slipring-Free Torque Gauge 


Our accompanying illustrations show the 
“ Ring Torductor ” put on the market by Asea, 
Vasterds, Sweden. Intended for measurement 
and control in industrial installations, it is a 
torque gauge without sliprings which can be 
fitted around a shaft with an air gap of about 
*/,oin. It measures the changes in permeability 
in the shaft at 45 deg. to the axis. These changes 
are proportionate to the torque and give rise to 





Fig. 1—Electro-magnetic slipring-free torque gauge 
fitted around shaft 


an output voltage which, in a heavy shaft at 
normal loadings, is sufficient to operate indicating 
and recording devices directly without amplifi- 
cation. 

The “ Torductor” is stated to be compact 
and robust and with a high output not subject 
to interference from neighbouring cables. In 
the absence of sliprings, dirt and moisture have 
no detrimental effect on it. One application is 





as an overload protection, another is to main- 
tain torque at a constant value, as for instance 
in pulp-grinding machines. 


Floating Exhibition 


A floating trade fair called “ Seven Nations ”’ 
is to be installed next spring aboard the pas- 
senger ship “ Bunte Kuh,” of 2500 tons gross. 
The exhibition will be officially inaugurated on 
March 1 in Copenhagen, and will subsequently 
visit fifteen Danish, fourteen Swedish, and 
sixteen Norwegian ports. Organised by E.F.C.O. 
European Fair Company, Ltd., Stockholm, the 
exhibition will be open only to participants 
from the “ Outer Seven,” England, Switzerland, 
Portugal, Austria, Denmark, Norway, and 
Sweden. 
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Plasma and Astrophysics Research 
at the National Bureau of Standards 


O meet the rapidly increasing needs of the 

space sciences and the military for basic data 
on the behaviour of hot gases and plasmas, the 
Nationa! Bureau of Standards, Washington, 
D.C., has established a special research pro- 
gramme to unify and strengthen its activities in 
these areas. This work includes many long- 
Standing projects, such as investigations of 
ionospheric and solar phenomena, research on 
atomic properties and high-temperature gases, 
and studies of radio wave propagation in plasmas 
In this way the Bureau hopes to provide a much- 
needed basis for ** cross-fertilising * on a national 
scale a number of specialised fields in very-high- 
temperature physics and laboratory astrophysics. 
The disciplines brought to bear in this broad 
programme are gaseous electronics, astrophysics, 
atomic physics, microwave physics, spectroscopy, 
Statistical mechanics, chemical physics, and 
hydromagnetics 

Plasmas, or ionised gases, are often difficult to 
characterise. For example, plasmas of practical 
interest are frequently so far from equilibrium 
that a single temperature-parameter cannot be 
used to describe the state of the gas. Other 
quantities, such as pressure, density and electrical 
conductivity, are often ill-defined when the gas 
departs from the local thermodynamic equilib- 
rium (LTE). The only means of characterising 
such a plasma is to determine a large number of 
collective and atomic properties. In its unified 
approach to the subject, the Bureau has planned 
a long-range experimental and theoretical pro- 
gramme, which will develop the necessary 
measurement standards, basic data, theoretical 
guidance, and interpretative techniques for 
determining the relevant properties of hot gases. 
This programme necessarily cuts across broad 
areas of research, and includes efforts by the 


Insertion of a thin wire between the electrodes of an exploding wire 


shock wave apparatus 


Bureau's laboratories in both Washington and 
at Boulder, Colorado. In Washington, investiga- 
tions are being conducted in spectroscopy, 
atomic physics, chemical kinetics, thermo- 
dynamics, statistical mechanics and _high- 
temperature measurements, while the Boulder 
Laboratories are concentrating primarily on 
theoretical astrophysics, atmospheric research, 
plasma dynamics and microwave diagnostics 
However, because the various aspects of these 
studies are so intimately connected, even the 
geographical division fails to create any real 
distinction between the different phases of plasma 
research. This was clearly demonstrated at a 
recent conference on the plasma physics and 
laboratory astrophysics work. In a discussion 
of the spectroscopic aspects of the programme, 
contributions came from representatives of the 
heat, atomic physics, radio, free radicals and 
thermodynamics laboratories as well as from 
members of the spectroscopy group. 

To reflect the essential unity of the programme, 
and at the same time to allow enough separation 
for discussion, the work is presented here under 
eight broad headings. The first three areas to be 
discussed—atomic energy level investigations, 
studies of transition probabilities and work on 
collision cross sections—are part of the Bureau’s 
programme to provide the atomic properties 
which are needed to predict the behaviour of hot 
gases. The next three sections treat high- 
temperature measurements, statistical mechanics 
and thermodynamics—all part of the effort to 
characterise plasmas accurately. The seventh 
section describes some of the microwave diag- 
nostic techniques that are being developed to 
provide a physical understanding of plasma 
configurations. Theoretical work on the physics 
of stellar and planetary atmospheres, which 


High current density arc of 15,000 deg. K capacity 
being employed as an optically thin standard source 


provide convenient and important examples of 
non-LTE high-temperature gases, is treated in 
the final section 


ENERGY LEVELS 


The analysis of the light emitted by atoms or 
ions provides one of the most accurate methods 
for obtaining detailed information on atomic 
structure and the state of excitation of a high- 


Discharge of the exploding wire, with dual-frequency microwave horn 
at left and vacuum pump at right 
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temperature gas. For over forty years the Bureau 
has been engaged in observing and analysing 
spectra, and to date has published the known 
energy levels for the spectra of the elements from 
1 to 89, except the rare earths. As rare earths 
are becoming increasingly important in astro- 
physics and cosmology, every effort is being made 
to provide accurate descriptions and inter- 
pretations of the characteristics spectra of these 
elements. The rare earth spectra offer one of the 
most challenging problems in spectroscopy 
to-day. Second spectra of this group have 
received the most attention but most of them are 
incompletely known 

Plasma research in the million-degree tempera- 
ture range involves highly ionised atoms, and 
creates a persistent demand for new knowledge 
of their spectra. At present there is an urgent 
need for improved laboratory observations of 
spectra of the higher ions of the lighter elements. 
The existing solar spectra in the vacuum ultra- 
violet obtained with rockets emphasise this need. 
Studies of the third spectra of the alkaline earths, 
and fourth spectra from calcium to nickel are 
seriously needed. 

The most reliable values of ionisation potentials 
are obtained from long series observed in optical 
spectra. For spectra of higher ionisation, the 
series lines lie in the vacuum ultra-violet region, 
where improved standards and precise wave- 
lengths are required. To remedy this situation, 
the Bureau is expanding work in the vacuum 
ultra-violet, and is designing a 35ft vacuum 
spectrograph to carry on high-resolution spectro- 
scopy in the vacuum region. This instrument 
will be of great assistance in improving the 
general state of knowledge of ionisation potentials 
In an effort to study high-ionisation spectra of 
astrophysical interest, work is being carried out 
on the extrapolation of data along iso-electronic 
sequences. The Bureau is also providing data 
on the binding energies of negative ions from 
studies of the thresholds for continuous absorp- 
tion of the ions 


TRANSITION PROBABILITIES 


A knowledge of the absolute values of the 
optical transition probabilities is essential for 
experimental and theoretical studies of equilib- 
rium and non-equilibrium hot gases. Although 
there is a fairly large body of experimental data 
dealing with relative transition probabilities, 
most of these results are of uncertain accuracy. 
Furthermore, measurements are for the most part 
restricted to spectral lines of low excitation 
potentials and theoretical methods of calculation 





are rarely accurate to better than 20 to 30 per 
cent. Thus astrophysicists and plasma physicists 
are at present seriously handicapped by the lack 
of reliable data. In view of this situation, the 
Bureau has initiated a project to determine 
absolute atomic transition probabilities (oscillator 
strengths) for the more important lines in the 
atomic spectra of most of the elements. These 
transition probabilities are to be determined on 
an absolute basis to as high an accuracy as 
possible. 

Two groups in the Bureau are working on the 
development of a “thermal” light source for 
the measurement of transition probabilities 
between excited states. If such a light source is 
sufficiently near to LTE, and if the gases are 
mixed sufficiently, the local temperature can be 
determined from a trace gas with known oscillator 
strengths. The calculation of the transition 
probabilities of the major constituent then 
becomes possible. 


Cross SECTIONS 


The cross sections for many collision processes 
must be known if the state of a gas is to be 
determined in the absence of LTE. A wide 
range of information is needed about the absolute 
cross sections for simple collisional processes 
such as a spectral excitation and ionisation by 
electron, ion and atom impact—as well as about 
the cross sections for many non-radiative pro- 
cesses—such as elastic scattering, charge transfer, 
dissociative recombination and associative de- 
tachment. It is particularly important to develop 
theoretical tools for the reliable prediction of 
these quantities so that astrophysical situations 
that cannot be duplicated in the laboratory may 
be investigated. 

The Bureau is therefore emphasising experi- 
ments that will increase theoretical under- 
standing. While all the elements are relevant to 
the programme, special attention is being given 
to hydrogen, helium, carbon, nitrogen, oxygen, 
iron and the light metals because of their high 
abundance and theoretical importance. An 
important part of this work is the measurement 
and calculation of cross sections for atomic 
collisions such as electron scattering by hydrogen 
atoms and the photo-detachment of electrons 
from negative hydrogen ions. Properties of 
negative ions such as are present in the upper 
atmosphere are also under study. lons of hydro- 
gen, oxygen and sulphur have been investigated 
in the visible and infra-red, and a specialised 
monochromator now under construction will 
extend studies into the ultra-violet. Calculations 





of the photo-ionisation cross sections for heavy 
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atoms are under way, and mass spectrometry 
studies are planned for testing the calculated 
shapes experimentally. 


HiGH TEMPERATURE MEASUREMENTS 

The objective of the Bureau's extensive tem- 
perature measurement activity is not only to 
develop accurate and precise methods of 
measuring temperature, but also to arrive at a 
meaningful substitute for temperature when 
LTE does not exist. A great deal of research 
has been done to produce a high-temperature 
source which is both stable and reproducible. 
A high-current density arc with a number of new 
features has been constructed and tested up to 
15,000 deg. K. This arc appears to be promising 
as a standard, optically thin, high-temperature 
source. Temperatures in this arc are being 
determined by the measurement of absolute and 
relative intensity and shape of spectral lines. 
Since accurate theoretical data are available only 
for atomic hydrogen and helium, the Bureau is 
investigating the use of these gases as thermo- 
metric indicators in the arc. 

To provide a more general characterisation of a 
hot gas or plasma, the Bureau is studying 
departures from LTE in low-pressure arcs as a 
function of pressure and electron density. In 
addition, studies are being conducted of the 
vibrational relaxation which gaseous diatomic 
molecules undergé behind a shock wave. 
Accurate measurements have also been made of 
the exchange of rotational and translational 
energy between excited molecules not in equi- 
librium. “ Temperature "’ determinations based 
on such studies have already proved useful below 
5000 deg. K., such as in studies of flames. 


STATISTICAL MECHANICS 

The experimental work on essential plasma 
properties is complemented by a_ theoretical 
programme devoted to the application of non- 
equilibrium statistical mechanics to hot gases. 
Particularly important are efforts to calculate the 
transport properties of plasmas. This work has 
two aspects. The first is the investigation of the 
fundamental kinetic equation of plasmas whose 
form and nature are not yet completely under- 
stood. The second is the application of the 
equation to simplified plasma models. 

Although the Bureau has only recently 
employed such theoretical methods for describing 
plasmas, progress has already been made in 
computing the transport properties of hot gases. 
At the request of the U.S. Air Force, the transport 
and thermodynamic properties of air at high 
temperature has received special emphasis because 
of their importance in high-speed aerodynamics. 
The presence of local electric fields in fully ionised 
gases is the cause of the specific properties which 
the term plasma describes. When magnetic 
fields are also present, these properties form the 
subject for the relatively new, rapidly growing 
field of hydromagnetics. A study and critique 
of theories being proposed to describe magneto- 
fluid-dynamical behaviour form a basic segment 
of the statistical mechanics effort. 

Future studies will include the development 
of a kinetic equation of a partially ionised gas 
which will take into account both the short and 
long-range features of the inter-particle forces. 
The effect of fluctuations and turbulence on gross 
properties of plasmas such as microwave response 
will also be investigated. 


THERMODYNAMICS 


Thermodynamic data are urgently required for 
ionised plasmas over the range of 10,000 deg. 
to 10,000,000 deg. K. However, at present there 
are virtually no experimental data of state above 
1000 deg. K. and theoretical calculations remain 
approximate and unsubstantiated. The Bureau 
is attacking this problem from several approaches. 
It has under construction a plasma generator and 
equipment for measuring various properties of 
plasmas. The immediate objectives are to 
determine the thermal conductivities of hydrogen 
and helium in shock waves between 10,000 deg. 
and 50,000 deg. K. 

The equation of state of air in a high-tempera- 
ture, high-pressure shock tube is being studied. 
Efforts are under way to make precise measure- 
ments of shock velocity, density and pressure. 
Automatic computing techniques for the tedious 
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Close-up view of the crossed-beam chamber used in the ion-electron 


beam experiments 


calculations involved in thermodynamics are 
formulated as part of this general effort. Ideal 
gas approximations are available for atmos- 
pheric gases up to 25,000 deg. K. and real gas 
corrections are being computed. The equations 
of state of very dense gases at high temperature 
are also being given theoretical treatment. 


MICROWAVE DIAGNOSTICS 


Because of the continuing interest of the 
Boulder Laboratories in the relationship of such 
natural plasmas as the ionosphere, the exosphere, 
and the solar atmosphere to radio propagation, 
an experimental programme on the electro- 
magnetic aspects of plasma physics grew naturally 
out of existing research. This work has been 
primarily concerned with those properties of 
ionised gases which are particularly important 
to electromagnetic wave propagation. These 
properties include electron density, ion density, 
electron and ion gyrofrequency, collision number 
and temperature. 

In applying the techniques of radio propagation 
to this more specialised research, a team was 
sent to Harwell to conduct studies with “ Zeta,” 
the British thermonuclear device. The results 
established the applicability of a new method 
developed by the Bureau. This method, which 
exploits the “ whistler mode” of propagation 
encountered in the presence of a magnetic field, 
can be used to measure the electron density and 
temperature, the magnetic field and its direction, 
and the variations of these quantities with time. 
The great advantage of this particular technique 
is that it does not limit experiments to the 
millimetre portion of the microwave spectrum 
as has previously been the case. Using “ Zeta,” 
the Bureau observed propagation in the whistler 
mode near 3000 Mc/s over paths up to 125cm. 

Laboratory studies of hot dense plasmas 
produced by shock waves have also been carried 
out at Boulder. Cerenkov radiation emitted by a 
shock wave upon interaction with fast particles 
is being studied, and the shock wave itself is being 
investigated through observations of the Doppler 
shift that reflected microwave radiation undergoes. 


STELLAR AND PLANETARY ATMOSPHERES 


Historically the most thoroughly studied 
high-temperature gas has been the atmosphere 
of the sun. For decades, scientists studying 
stellar atmospheres have employed spectroscopy 
in an effort to deduce the full structure of the 
sun’s atmosphere. They have had to work 
without a prior knowledge of the chemical 
composition, pressure and temperature gradients, 
or the degree of approach to local thermo- 
dynamic equilibrium at each level in the atmos- 


phere. As these same problems arise, in varying 
degrees, in laboratory plasma spectroscopy, much 
of the theoretical work on radiation transfer in 
gases has adopted an astrophysical approach. 
The work in theoretical astrophysics emphasises 
the fundamental physics of the problem, particu- 
larly in its attempt to treat quantitatively the 
problem of energy transfer in gases which depart 
from LTE. Of special interest is the analysis of 
the emission lines from the solar chromosphere. 
Besides providing an excellent test of the non- 
LTE theory for spectra of hot gases, the chromo- 
spheric emissions are of additional interest to the 
Boulder Laboratories because of their practical 
effect on the earth’s ionosphere. 

The Bureau’s main interest in planetary 
atmospheres is in the areas of radio communi- 
cations and ionospheric physics. The earth’s 
ionosphere is an example of a very weakly 
ionised plasma in a state departing very far from 
equilibrium. .An adequate theoretical under- 
standing of this state requires knowledge of a 
very large variety of collision cross sections, 
photo-chemical reaction rates, and atomic and 
molecular transition probabilities, just as in the 
astrophysical field. The theoretical work in the 
Bureau’s Central Radio Propagation Laboratory 
is devoted to the study of plasma physics pheno- 
mena in the exosphere and the F2 region of the 
ionosphere and to the investigation of airglow 
and special ionospheric distubances caused by 
particle emission from the sun. Such analyses 
are providing much useful information about 
the physics of laboratory plasmas in similar states. 


Superconductivity and Radio 
Research 


A new technique for the study of super- 
conductivity has been developed at the General 
Electric research laboratory. Superconductivity 
is a property of certain materials in which 
resistance to passage of an electrical current 
disappears at temperatures near absolvte zero 
(459 deg. below zero, Fahrenheit). The new 
method permits direct visual observation of 
transformations between the normal and super- 
conductive states. It employs magnetic and 
optical effects to make visible the changes taking 
place in the “ intermediate state,” a condition in 
which some portions of the sample are super- 
conductive and others are normal. 

The technique has already produced important 
information, especially on the motions of 
normal and superconducting “* domains ” which 
could not be observed before. It is also a quick 
and accurate method of measuring certain basic 
magnetic properties of superconductors. 


Ion mobility apparatus employed to provide cross-section data in 
plasma physics, with high vacuum system at left 


The method, developed by Dr. Warren De 
Sorbo, is based on the fact that although a 
sufficiently strong magnetic field can make a 
superconducting material revert to normal, the 
material is a perfect magnetic insulator so long 
as it remains superconductive. 

The specimen to be observed is usually 
prepared in the form of a flat disc or plate, 
although thin vacuum-deposited films have also 
been studied in this manner. A plate of a special 
cerium phosphate glass about one-hundredth 
of an inch thick is placed on the sample. When 
magnetised, this glass has the property of 
rotating the plane of polarised light. Mono- 
chromatic polarised light is beamed on the glass, 
and the reflected light is viewed through a 
polarising filter which can be rotated to any 
desired angle. 

The material under study is normally cooled 
in liquid helium to a temperature of about 1-5 
deg. above absolute zero. At this temperature it 
is superconductive, but it can be changed back 
and forth between superconductive and normal 
by varying a magnetic field. At certain magnetic 
field strengths, the specimen is in the intermediate 
state, with portions of it normal and portions 
superconductive. 

Since the superconductive areas shield portions 
of the glass plate directly above them from the 
magnetic field, these parts are not magnetised ; 
similarly, glass areas directly above normal seg- 
ments in the sample are not shielded and become 
magnetised. These areas rotate the plane of 
polarised light they reflect, whereas the shielded 
parts reflect the light in the same plane. By 
adjusting the polarising filter through which the 
reflected light is observed, the magnetised por- 
tions of the glass can be made to appear dark 
and the unmagnetised portions light, or vice 
versa. Since the pattern of light and dark corre- 
sponds exactly to the pattern of superconducting 
and normal metal in the sample, changes in the 
state of the sample can be observed and photo- 
graphed directly. 

Another recent General Electric research 
development has been the formation of a super- 
power microwave tube laboratory and the 
development of two new tubes. The latter 
incorporate developments in the fields of linear- 
beam and crossfield techniques which make 
possible superpower radio-frequency sources 
in the microwave bands. They are a multiple- 
beam klystron, which combines a number of 
beams in a single radio-frequency structure 
within a vacuum, and the “ orthotron,” a novel 
crossfield tube employing travelling waves and 
permitting substantial increases in power capacity, 
particularlygfor micromicrowaves. 
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ELECTRICAL ENGINEERING 
853,488. February 11, 1956.—Evecrric INDUCTION 
FURNACES, Birlec, Ltd., Birlec Works, Tyburn 
Road, Erdington, Birmingham, 24. (/nventor : 
John Hamilton.) 

Electric induction furnaces of the kind in which a 
workpiece is inserted into a heating coil suffer from 
the disadvantage that if the length of any workpiece 
undergoing treatment differs from a predetermined 
dimension, the workpiece is either overheated or 
underheated, the excess or underheating taking place 
mainly at one or both ends. According to this 
invention, therefore, the mechanism for feeding the 
billets or like workpieces into each coil includes an 
axially reciprocable rod such as the rod A shown in 
the drawing ; a cylindrical copper slug B having 
an axial bore C, encircles the rod and is secured 
upon the latter by a bolt D. The rod is located in 
co-axial alignment with the coil and is provided on 
its end adjacent the coil with a removable disc E 
which may be composed of hard-wearing metal and 
is adapted to impact an end of a workpiece as the 
rod is driven forward towards the coil, so as to 
push the workpiece endwise into the coil and against 
a locating stop. Since, after each feeding operation, 
the workpiece is located wholly within the coil, it 
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follows that the slug will project partly or wholly 
into the coil end adjacent the feeding mechanism. 
The slug is formed with two longitudinal ducts F 
which extend from an annular duct G to the end 
face of the slug remote from the coil. The open 
end of each duct is tapped so that a pipe may be 
connected to enable water or other fluid coolant to 
be fed continuously into the one longitudinal duct, 
through the annular duct and out through the other 
longitudinal duct, thereby ensuring that the slug is 
not overheated when inserted into the coil. The 
slug is of a length which is not less than its radius 
and is so located on the rod that the clearance between 
it and a workpiece (when the latter is contacted by 
the cap £) is such that whilst the slug has no appreci- 
able cooling effect on the billet, it does not materially 
reduce the temperature-controlling effect of the slug 
on the workpiece by distorting the magnetic field 
induced in the adjacent workpiece end. Then, no 
matter what the length of the workpiece may be 
(provided it does not exceed a _ predetermined 
maximum), the flow of alternating current through 
the coil raises the temperature of the workpiece to a 
uniform value along its entire length because the 
current flow induces in the slug a circulating current 
which neutralises the current flowing in the coil 
beyond the workpiece.—November, 9 1960. 


WEIGHING EQUIPMENT 


854,450. April 29, 1959.—Sree_yarps, Herbert and 
Sons, Ltd., 6 and 7, West Smithfield, London, 
E.C.1. (Inventor: Ronald Hall.) 

This invention is concerned with the accurate 
positioning of the counterpoise along the steelyard 
arm. Normally, the arm has a series of notches 
along its length and the counterpoise is adapted 
to engage in the seleted notch to hold the counter- 
poise at a position in which it will counter-balance 
a given multiple of the selected unit of weight of 
a load supported from the load carry-arm. Adjust- 
ment to balance fractions of the selected unit of 
weight is effected by means of a suitable rider. Since 
accuracy in the positioning of the counterpoise is 
essential, it has heretofore been necessary to carry out 
a tedious calibration involving hand finishing of each 


notch on the arm. Moreover the wear on parts 
during the continued use of the steelyaid is such it 
must be reconditioned and recalibrated at not in- 
frequent intervals. The object of the invention is to 
provide an improved construction which reduces the 
time required for calibration purposes and sub- 
stantially lengthens the intervals between recondition- 
ing operations. There is provided a steelyard having 
a series of precision balls of the same diameter 
arranged in line in contact with each other along its 
arm, the balls occupying positions corresponding to 
different weight-indicating settings of the counter- 
poise. The counterpoise is provided either with a 
formation engageable with any selected ball or 
between any selected pair of adjacent balls positively 
to position the counterpoise in relation to the arm. 
The steelyard arm is constructed as a tube containing 
a closely fitting line of steel balls as shown in the 
drawing. At each end the tube is fitted with an 
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No. 854,450 


adjustable threaded plug provided with a lock nut. 
A longitudinal slot extends along the underside of 
the tube. The counterpoise A is slidable along the 
tube and its bore is fitted at each end with an oil- 
impregnated bush which receives the tube as a sliding 
fit. A second radial bore in the main body is provided 
with an oil-impregnated bush B in which is a slidable 
plunger. The spring-loaded plunger at its inner end 
is formed with a flat “ V "-shaped projection which 
projects through the slot in the tube without sub- 
stantial play. It is formed with hardened surfaces 
which engage between the balls of any selected pair. 
To disengage the projection from between a pair of 
balls the counterpoise is gripped in a normal manner 
to depress the one end of the fingerpiece C against the 
action of the spring. A window or opening its formed 
in the counterpoise front cover to allow part of the 
surface of the tube to be exposed and weight values are 
given on this surface so that the appropriate indication 
will be exposed to view opposite a reference mark on 
the counterpoise when this is adjusted to one of its 
settings along the steelyard arm.— November 16, 1960 


ELECTRIC LIGHTING 


854,647. May 21, 1957.—-Low Pressure ELectric 
DiscHARGE Lamps, The General Electric Com- 
pany, Ltd., Magnet House, Kingsway, London, 
W.C.2. (nventor : Charles Edington Williams.) 

In order to increase the light output of low-pressure 
mercury vapour fluorescent lamps without appreci- 
ably reducing the efficiency, it has been proposed to 
replace the argon, which facilitates starting, with 
neon or a mixture of neon and argon. This allows 
the lamp to be operated at a higher wattage dissi- 
pation without excessively increasing the current 
density. However with increased loading the emis- 
sive qualities of the electrodes in lamps of the type 
specified tend to deteriorate undesirably rapidly, 
due to the disintegration of the electron emissive 
coatings of these electrodes under increased bom- 
bardment. According to the invention there is 
associated with each of the electrodes a shield of 
heat-reflecting material which is electrically insulated 
from the electrode. The shield is so shaped and 
disposed that when the lamp is operating a sub- 
stantial proportion of heat radiations from the 
electrode is incident on the shield and is reflected 
back to the electrode, whereby the heat losses from 
the electrode are reduced and the temperature of 
the electrode for a given heating current, is increased. 

The drawing shows one lamp in accordance with the 

invention, representing a side view in part-section, 

the central part being broken away and one end 
being shown with a rotation about the axis of 90 deg. 
relative to the other end. The discharge envelope 

A contains a filling of mercury to provide for a 

mercury vapour electric discharge between the 

electrodes B at opposite ends of the lamp, together 
with a rare gas filling consisting approximately of 

80 per cent neon and 20 per cent argon at a total 

pressure of about 2mm mercury, the percentages 

being in respect of the partial pressures of the gases 
compared with the total gas pressure. The lamp 
is provided at each end with a heat reflecting shield 

C, in the form of a thin-walled hollow nickel cylinder 


approximately Icm in diameter, mounted coaxially 
with respect to the electrode so as to direct the heat 
radiations incident on it from the electrode back on 
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to the electrode. Each shield extends nearly to the 
ends of the respective electrode and is supported in 
position within the lamp envelope by being spot- 
welded to one end of a support wire D which is 
sealed at its opposite end into the pinch E between 
the lead-in wires F, the shield thus being electrically 
insulated from the lead-in wires and hence the electrode 
B, which ensures that it does not operate as an elec- 
trode in use of the lamp. In operation of the lamp 
the shields reduce the heat losses from the respective 
electrodes and thereby enable a smaller heating 
current to be used to heat them to the required 
operating temperature than would be required in 
the absence of the shields. Some examples of alter- 
native shield arrangements are also described in the 
specification.—November 23, 1960. 


TUBES 


854,534. April 7, 1959.—MANUFACTURE OF BUTTED 
Tuses, Reynolds T. I. Atumimium, Ltd., Red- 
fern Road, Tyseley, Birmingham, 11. (/nventor 
Frederick William Morris.) 

The object of this invention is to provide a con- 
venient method of manufacturing butted tubes, 
having a wall which is locally thickened at its ends. 
The accompanying drawings show successive stages 
in the manufacture of a butted tube. The tube is 
first placed on a mandrel A which fits closely, but 
at its end parts is of reduced diameter. The inter- 
mediate part of the mandrel is equal in length to the 
unthickened part of the tube to be formed. One end 
of the mandrel referred to as the trailing end, pro- 
jects from the tube and has at its extremity a head B. 
The tube end remote from the head is deformed 
for engagement with the normal jaw grips C, or 
pulling pin of a draw bench. The tube with the 
mandrel are drawn through a die D, by a draw 
bench which is modified in that pinch rolls E are in 
close proximity to the die, so as to operate upon the 
periphery of the tube as it leaves the die. The rolls 
may conveniently be three in number and are rotat- 
able about axes at right angles to the axis of the die. 
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The diameter of the die aperture is such that as the 
tube is drawn through it the tube will be caused to 
conform internally to the shape of the mandrel 
Thus the parts of the tube wall registering with the 
end parts of the mandrel will be thickened internally. 
After the tube has left the die the head of the mandrel 
will abut against the die through which it cannot 
pass, thus automatically arresting movement of the 
mandrel. Movement of the tube by the drawing 
mechanism is, however, continued until the tube is 
withdrawn from the mandrel. During this with- 
drawal the internally thickened trailing end of the 
tube is expanded as it passes over the intermediate 
part of the mandrel. The resulting tube, therefore, 
has one butted end internally thickened, and one 
butted end externally thickened. If it is uired to 
form a butted tube which is internally thickened at 
each end the tube can be redrawn through the same, 
or another die of the same diameter without interna! 
support. This will cause the externally thickened 
trailing end of the tube to be reconverted to an 
internally thickened end. Alternatively, if it is 
required to form a butted tube thickened at each 
end and with a uniform bore it is described how, 
after cutting off the outer end, a plug of the 
required diameter can be drawn through whilst 
supporting the leading end against an annular 
abutment. This will cause the internally thickened 
leading end of the tube to be expanded to form an 
externally thickened end.—November 23, 1960. 


























Forthcoming Engagements 


Secretaries af Institutions, Societies, &« desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting in all cases the Tiat and PLACE at which the meeting 
is to be held should be clearly stated 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., Dec. 12..-BounnemouTH AND District Brancu : Grand 
Hotel, Firvale Road, Bournemouth, “ Electricity in Agri- 
culture,” C. W. Gould, 8 p.m. & Central Lonpon Brancu 
White Hall Hotel, Bloomsbury Square, London, W.C.1, 
Discussion, 7.15 p.m. %& NoartTH West Lonpon Brancn 
Century Hotel, Wembley, “ Infra-Red and its Applications,’ 
E. Gradwell, 8.15 p.m 

Tues., Dec. 13.--ALDeansHoT AND Districts BRANCH : Queens 
Hotel, High Street, Aldershot, “ Television,” A. W. Binnie, 
8 pm % Cuesrer AND Disraicr BRANCH : Westminster 
Hotel, City Road, Chester, “ Electrical Equipment Used in the 
Refrigeration Industry,” A. Etherington, 7.45 p.m. % Oxrorp 
AND Distaicrs Branch: Employment Exchange, Oxford, 

The Testing of an Electrical Installation,”’ T. Howell, 8 p.m 
%& PoxtsmouTH AnD Disrrict Brancn : Committee Rooms, 
Ministry of Labour Offices, Lake Road, Portsmouth, 
* Corrosion in Action,” 7.30 p.m. %& York Brancu : Royal 
Station Hotel, York, “ The Protection of Electrical Instal- 
lations,” J. A. Robbins, 7.30 p.m 
ed., Dec. 14.—-BIRMINGHAM BRANCH : Birmingham Exchange 
and Engineering Centre : Stephenson Place, Birmingham, 2, 

Plant Engineering in the Food Industry,” L. A. Hand, 
7.30 p.m. = LUTON Brancu : College of Technology, Park 
Square, Luton, “ The National Inspection Council,” H. € 
Breeze, 8.15 p.m % NOTTINGHAM BRANCH Mechanics 
Institution, Trinity Square, Nottingham, Films Evening, 
7.30 p.m % WOLVERHAMPTON AND District BRANCH 
Chamber of Commerce, District Bank Chambers, Lichfield 
Street, Wolverhampton, Modern Light Sources and their 
Application, A. R. Stoyle, 7.45 p.m 

Thurs., Dec. 15.-Soutn Lonpon Brancu : Greyhound Hotel, 
High Street, Croydon, Surrey, ““ Management and Utilisation,” 
8 p.m 

Fri., Dec. 16.—S Toke ann Crewe 
Hanley, “ The Factories Act and 
G. L. Leighton, 7.30 p.m 


BRITISH INSTITUTION OF RADIO ENGINEERS 

Tues., Dec. 13 Ececrro-Acoustics Grour : London School of 
Hygiene and Tropical Medicine, Keppel Street, Gower Street, 
London, W.C.1 Objective and Subjective Requirements for 
Loudspeakers,” F. H. Brittain, 6.30 p.m 

Wed., Dec. 14. Merseysipe Section : Adelphi Hotel, Liverpool, 
“UHWLE Sound Broadcasting, I G. Dive, 7 p.m 
% SOUTHERN SECTION Lanchester Building, University of 
Southampton Southampton, “Some New  Piezo-celectric 
Devices A Crawford, 7 p.m *% West MIDLANDS 
Section : College of Technology, Wulfruna Street, Wolver- 
hampton, Technical Films, 6.15 p.m 


CEMENT AND CONCRETE ASSOCIATION 


Tues., Dec. 13.—-East Warwickshire College of Further Education, 
Clifton Road, Rugby, Surface Finishes of Concrete,” 
F. Ward, 7.15 p.m 


COMBUSTION ENGINEERING ASSOCIATION 


Twes Dex 13.—-SOUTHERN REGION Criterion Restaurant, 
Piccadilly, London, W.1, Discussion on “ Standards of Boiler 
R. P. Braby, 10.30 a.m 


Grand Hotel, 
Engineer, 


BRANCH 
the Electrical 


Instrumentation 


DIESEL ENGINEERS AND USERS ASSOCIATION 


Thurs., Dec. 15.—-Institute of Marine Engineers, 76, Mark Lane, 
London, E.C.3, “ Report on Diese! Engine Working Costs and 
Performance, 1959/60,"’ 2.30 p.m 


ILLUMINATING ENGINEERING SOCIETY 


Tues., Dec, 13.—-LONDON Centre : Federation of British Indus- 
tries, Tothill Street, London, S.W.1, “ Visual Problems on 
Motorways,”’ J. M. Waldram, 6 p.m 

Wed., Dec, 14.-Suerrweco Centre Grand 
* Chance and Vision,”’ D. L. Smare, 6.30 p.m 


INSTITUTE OF BRITISH FOUNDRYMEN 


Tues., De 13 Lecture High Duty Alloys, Ltd., 
Slough, “ Centrifugal Non-Ferrous Metals,’ 
E. Ayres, 7.30 p.m 


INSTITUTE OF MARINE ENGINEERS 


Mon., Dec. 12 West oF ENGLAND Section : Small Engineering 
Lecture Theatre, University of Bristol, University Walk, 
Bristol, 8, “ Heatless Repairs to Fractured or Broken Castings, 
N. Tinwell, 7.30 p.m 

Tues., Dec. 13.--Memorial Building, 76, 
E.C.3, “ Details and Operating Data of Recent A.C 

A. N. Savage, 5.30 p.m 


INSTITUTE OF METALS 


Man., Dei i12..-ScortisH Local Section Institution of 
Engineers and Shipbuilders, Elmbank Crescent, Glasgow, C.2 
Films, 6.30 p.m 

Tues Dec. 13.—Leeps METALLURGICAL 
Staff House, University Road, Leeds, 
Used in the Jewellery and Silverware Industries, 
6.30 p.m 

Thurs. and Fri., Dec. 18 and 16.--Powper METALLURGY JorINT 
Group : Church House, Great Smith Street, London, S.W.1, 
Symposium on “ The Practical Aspects of Pressing Metal 
Powders,”’ Thurs., 2.30 p.m., Fri., 9.30 a.m 


INSTITUTE OF NAVIGATION 
Fri., Dec. 16.—-Royal Geographical Society, 1, Kensington Gore 
London, S.W.7, “ The Single-Handed Transatlantic Race, 
5.15 p.m 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 


To-day, Dec. 9.—-SoutH Waves Centre : South Wales Institute of 
Engineers, Park Place, Cardiff, ** Research on the Testing and 
Performance of Commercia! Vehicle Brakes,’ H. J. H. Starks. 
7.15 p.m 

, Dec. 12.—-Scorrisn Centre : Institution of Engineers and 
Shipbuilders, Elmbank Crescent, Glasgow, “Some Aspects 
of the Factories Acts in Relation to Road Transport Operation 
Cc. R. Noble, 7.30 p.m 

Wed., Dec. 14.--Yorxsnme Centre : Visit to the Brewery of 
Joshua Tetley and Son, Ltd., Leeds, 10.7 p.m. % SOUTHERN 
Centre : Paimeira Hotel, Hove, “ Measurements in Engine 
Development,”” B. W. Millifigton, 7.30 p.m % Nort 
WESTERN CONTRE Merton Hotel, Merton Road, Bootle, 
Liverpool, 20, “* Road Safety,” J. W. Dodd, 7.30 p.m 

Thurs., Dec. 15.—-METROPOLITAN Area : Royal Society of Arts, 
John Adam Street, Adelphi, London, W.C.2, “ Wear and 
Tear (Part 1).” J. E. Johnson, 6.30 p.m % YORKSHIRE 
Crenrae : Great Northern Hotel, Wellington Street, Leeds, |. 
“The Design and Construction of the Routemaster Bus,” 
A. G. Higgins, 7.30 p.m. 


Hotel, Sheffield 


Theatre, 
Casting of 


Mark Lane, London, 
Instal 


lations 


Soctery University 
“ Metals and Alloys 
Miss D. Pile 


INSTITUTE OF WELDING 


College of 
Practice of 


Technology 
Metallising 


Tues., Dec. 13.—City of Liverpool 
Byrom Street, Liverpool, 3 he 
H. F. Smith, 7.15 p.m 


INSTITUTION OF CHEMICAL ENGINEERS 


Tues., Dec. 13.—-NorTH WesTeRN BRANCH : Blossoms Hote 
Chester, Analytical Instrumentation of Process Gas Streams 
J. C. Hawkes, 7.30 p.m 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Dec. 13 S.W.! The 
Design, Construction and Operation of the Middle Lee 
Regional Drainage Scheme,"’ D. R. Balfour, H. D. Manning 
T. Cripps and E. A. Drew, 5.30 p.m 


INSTITUTION OF ELECTRICAL ENGINEERS 


To-day, Dec. 9._-NORTH-EASTERN CENTRE Technical College 
Carlisle, “* The Shielding of Overhead Lines against Lightning 
J. H. Grindley, 7 p.m % NortH SCOTLAND Sus-Centre 
Robert Gordon's Technical College, Aberdeen Induction 
Generators for Electricity Supply Cc. L. C. Allan, 7.30 p.m 
%& SouTHERN Centre : S.E.B. Showrooms, Newport 
Wight, Discussion and Demonstration of Stereophon 
Sound,” 6.30 p.m 

Mon., Dec. 12 ELECTRONICS AND COMMUNICATIONS SECTION 
Savoy Place, London, W.C.2 Topology Concepts in Network 
Theory,” P. Bryant, 5.30 p.m tw Mersty AND Nortn 
Waces Cenrre Town Hall, Chester, The Potentialities of 
Artificial Earth Satellites for Radiocommunication w.J 
Bray, 6.30 p.m. ¥%& Nortu EAsrern Centre Neville Hal 
Westgate Road, Newcastle upon Tyne, * Street Lighting,’ and 

A Survey of Street Lighting and its Future,’ W. R. Stevens 
and H. M. Ferguson, 6.15 p.m % NORTHERN IRELAND 
Centre : Civil Engineering Department, David Keir Building 
Queen's University, Stranmillis Road, Belfast Pumped 
Storage Mountain, 6.30 p.m %& NortH STAFFORD 
SHIRE SuB-CENTRE Duncan Hall, Stone Recent Develop 
ments in Colour Television,’ 1. J. P. James, 7 p.m. ye WESTERN 
Centre : The University, Bristol, ** Engineering Education at 
the Technica! Universities in W. Germany D. B. Welbourt 
D. B. Spalding and G. L. Ashdown, 6 p.m 

Tues., Dec. 13.—-LONDON GRADUATE AND STUDENT SECTION 
Savoy Place, London, W.C.2 Electrical Engineering in the 
Naval Service, Sir Hamish D. MacLaren, 6.30 p.m 
% Nortru-Eastern Centre : College of Further Education 
Workington, The Transmission of News Film over the 
Transatlantic Cable,” ¢ B. Wood and I. J. Shelley, 7 p.m 
% SouTuH-East ScorTtanp Sups-Centre Carltor Jotel 
North Bridge, Edinburgh, “* Energy Resources of Scotland, 
c & ’. Allan and J. Henderson, 7 p.m % West WALEs 
(SWANSEA) SuB-CENTRE Brangwyn Hall, Swansea Tran 
sistors, and All That,’’ L. J. Davies, 6.30 p.m 

Wed., Dec. 14.—Suprpty Section : Savoy Place, London, W.C.2 
“ A Basis for Short-Circuit Ratings for Paper-Insulated Cables 
up to 11kV,” L. Gosland and R. G. Parr, and “ Short-Circuit 
Ratings for Mains Cables,” G. S. Buckingham, 5.30 p.m 
% Suerrieitp Sus-Cenrre University, Mappin Street, 
Sheffield, ** The Determination of the Electrical Characteristics 
of an Arc Furnace, avenscroft, 6.30 p.m *% NorTH 
LANCASHIRE SuUB-CENTRE : N.W.E.B. Lecture Theatre, Jubilee 
Street, Blackburn Discrimination between H.R.C. Fuses, 
E. Jacks, 7.15 p.m. ¥ SoutTH-West SCOTLAND SuB-CEeNnTRI 
Institution of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow, Second Hunter Memorial Lecture, The 
Protection of Electrical Systems,”’ H. G. Bell,6 p.m. % RUGBY 
Sus-Centre : College of Technology and Arts, Rugby, “ Some 
Considerations in the Application of Power Rectifiers and 
Converters,” J. P. McBreen, 6.30 p.m % SOUTH-WESTERN 
Sus-CentTre Washington-Singer Laboratories, Exeter Uni- 
versity, Prince of Wales Road, Exeter, “* The Application of 
Irradiation in Industry,’ M. C. Crowley-Milling, 3 p.m 

Thurs., Dec. 15.-EpuCATION Discussion Circe : Savoy Place 
London, W.C.2, How to Pass Examinations 
or the Psychology of Study,’ opened by C. A. Mace, 6 p.m 
*% Irish = BRANCH Physical Laboratory, Trinity College 
Dublin Terminal Equipment for High-Voltage D.¢ 
Schemes,’ C. T. G. Dillon, 6 p.m 


INSTITUTION OF ENGINEERS-IN-CHARGE 


Wed., Dec. 14.—Caxton Hall S.W.1 
‘Site Welding of High Pressure Plant 
J. Strevens, 6.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 


Tues., Dec. 13.—-Orpinary Meetine : 1, Birdcage Walk, West 
minster, London, S.W.1 Cylinder Pressure Variations in 
Petrol Engines,” J.P Soltav,6p.m. % SourH WALes BRANCH 
Kingsway Demonstration Theatre, South Wales Electricity 
Board, Swansea, “ Planned Maintenance,” W. G. Elgie, 6 p.m 

Wed., Dec. 14.—-James CLAYTON LecTURE 1, Birdcage Walk 
Westminster, London, S.W.! Machine Tool Research 
Design and Utilisation D. F. Galloway, 6 p.m *% LUTON 
A.D. Centre : Royal Hotel, Mill Street, Luton, Repetition of 
A.D. Chairman's Address, Milestones in the Life of an 
Automobile Engineer,” W Heynes, 7.30 p.m. ¥& NorTH 
EASTERN GRADUATES SECTION Visit to Expanded Metal 
Company, West Hartlepool, 6.30 p.m. ¥ NORTH WESTERN 
Grapuates’ Section : Conference Room, Blossoms Hotel 
Chester, “The Extrusion of Thermoplastic Materials 
G. Smart, 7.30 p.m 

Thurs., Dec. 18.—-NUCLEAR ENerGy Group : |, Birdcage Walk 
Westminster, S.W.1, “ The Impact of a Three-Fuel Economy, 
6 p.m % NorTu-Eastern Brancu : Stephenson Building 
Claremont Road, Newcastle upon Tyne, Discussion on ** Power 
Flow and Pressure Measurement in Pump Testing,” L. Young 
and R. A. Nixon, 6.15 p.m % YorKsHiRe BrRAancn The 
University, Leeds, Some Developments in the Nuclear 
Field,” A Bowden, 6.30 p.m % NORTHERN IRELAND 
Grapuates’ Section : Georgian Rooms, May Street, Belfast 
“ The Maintenance of a Public Transport Service,” T. Camp 
bell, 7 p.m 


INSTITUTION OF PLANT ENGINEERS 


AND NortTH WALES 
Warrington, The 


Great George Street, London 


Isle of 


Discussion on * 


Westminster, London 
Steam-Raising 


To-day, Dec. 9.—-~-MANCHESTER, MERSEYSIDE 
BRANCH Lion Hotel, Bridge Street, 
Manchester Ship Canal,"" M. R. A. Bell, 7.15 p.m 

Tues., Dex 13 MANCHESTER BRANCH Engineers 
Albert Square, Manchester Industrial Water,” W. K 
7.15 p.m 

Wed., Dec. 14 


Club 


Lewis, 


MIDLANDS BRANCH : Sherwood Room 
County Hotel, Nottingham, “The Application of New 
Materials to Plant Engineering,” J. Leyland, 7 p.m 
tw Western Brancu : Grand Hotel, Broad Street, Bristol, 
“ The Use of Plastics in Engineering,” 7.15 p.m 

Thurs., Dec. 15.—BLACKBURN Brancu : Castle Hotel, Blackburn 
“ The Measurement of Gas,” A. C. Smith, 7.30 p.m 


INSTITUTION OF PRODUCTION ENGINEERS 


East 


Mon., Dec. 12.—East and West Ripinos REeGION Hotel 
Metropole, King Street, Leeds, |, “ Statistics as an Aid to 
Production Engineers,’ C. Loveluck,7 p.m. ¥% East anp West 
Ripincs Reoion : Grand Hotel, Sheffield, “ British Railways 
Welding of Railway Rolling Stock,” G. Walton, 7.15 p.m 

Thurs., Dec. 15.—-SOUTHERN REGION : George Hotel, King Street, 
Reading, “ Electronic Data Processing Allied to Production 
Engineering,” F. W. Purchall, 7.30 p.m. 
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INSTITUTION OF THE RUBBER INDUSTRY 


Mon Dex 12 MANCHESTER SECTION Engineers’ Club 
Albert Square, Manchester V Belts—-Manufacture, Per 
tormance and Future Developments,’ T. Halli, 6.45 p.m 

Tue De 13 SECTION al Overseas League 
Park Place, London, S.W.1 Competitive 
Polymers in Automobile Applications,’ and * Some Radiation 
Effects on Rubbers E. E. Gunn, 5.30 p.n % SCOTTISH 
Section : North British Hotel, Princes Street, Edinburgh 

Rigid P.V.C. Piping,” E. J. Hoskin, 7.30 p.m 

Wed., Dec. 14 SOUTHERN SecTion : Polygon Hotel 

ton Modern Compounding of Neoprene A. Fiber 


ONDON 


Panel! Discussior 


Southamp 
7.30 p.m 


INSTITUTION OF STRUCTURAL ENGINEERS 


Tues., Dec. 13.—-ScCoTTIsH BRaNcu : Institution of Engineers and 
Shipbuilders. Elmbank Crescent, Glasgow The Use of 
Timber as a Structural Medium,” J. H. Jaap, 7 p.m 

Wed., Dec. 14.--Yorksuirt Brancu : Metropole Hotel, King 
Street, Leeds The Computer 
Structural Engineering,” f 


the Electronic 
6.30 p.m 


Use of 
Lightfoot 


JUNIOR INSTITUTION OF ENGINEERS 
Rochester Row, West 


To-day De 9 Pepys House i4 
Rubber Industry 


minster, S.W.1 A Short History of the 
F. M. Panzetta, 7 p.m 
Vion De i2 SHEFFIELD 
Clegg House, 44, Union Street 
Industry,” G. H ? 


Herringshaw Wr 
NORTH EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS 


Mining Institute, Neville Ha 
The Secretary, ¢ 


AND Diusrrict SECTION Livesey 
Sheffield. 1 Economics 


Newcastle 
1S p.m 


Fri Dex 16 


Tyne The Institution “ by 
PIPELINE INDUSTRIES GUILD 
Tues., Dec. 13.—-Lancaster Room, Caxton Hal 


The Construction of the M.1l Mo was 


6.30 p.m 


REINFORCED CONCRETE ASSOCIATION 
To-day, Dec. 9.--SCoTTisH BRANCH Enoch Hotel 


Joint meeting with the Institution of Civil Engineers 


Bridge, Perth,’ W. A. Fairhurst, 6.30 pr 


Glasgow 
Queen's 


ROYAL AERONAUTICAL SOCIETY 


MAN Powered Aircrarr Grout 
London, W Acrodynami 


Library, 4 
Problems of 


To-day, Dé 9 
Hamilton Place 
Man Powered Flight,” T. R 

Mon., Dec. 12.--Hitstoricat Group : 4 
Ww.l Some Problems of Aeronautica 
Smith, 7 p.m 

Wed., De 14. GRADUATES 
ton Place, London, W.1 
7.30 p.m 

Thurs., Dec. 15.4, Hamilton Place 
Lessons from Short-Hau! irline Operatior f 

6 p.m 


F. Nonweiler p.1 
Hamilton Place 
Hist C. Hi 


Londor 


Gibbs 


4, Hamil 
Abell 


AND STUDENTS StCTION 
B.O.A4 nd the Future,”’ € 
Economic 

Wheat 


croft 
ROYAL INSTITUTION OF CHARTERED SURVEYORS 


LAND SURVEYORS GENERAL MEETING 12 
Westminster, London, S.W.1 Surveying 
4. G. Bomford, 5.45 p.m 


Thur Dec. 15 
Great George Street 

n Northern Australia 

ROYAL SOCIETY OF ARTS 


Adelpt London, W.C.2 


and Commerce 


Wed., De 14 John Adam Street 
The Functions of Trade Unions 


W. J. Carron, 6 p.m 


ROYAL STATISTICAL SOCIETY 


n Industry 


Tues De GENERAL 
Institute of Public 
Londor W.1 
Comparison and a 
*% GLASGOW GROUP 

Computers—An Introducti« 
n Sales Control,’ C. Hossell 
Design N. Leby, 7.30 p.m 
Institution, Colquitt Street verpoo l 
Operation in Practice,” G. A 

Wed., Dec. 14 NORTH-EASTERN F 
Building, King’s College, Newcastle upon Tyne The Basis, 
Purpose and Applications of Information Theory,’ C. Cherry 
7 p.m % ORDINARY MEETING London School of Hygiene 
and Tropical Medicine, Keppel! Street, London, W.C.1 The 
Comparison of Male and Female Mortality Rates,’ R. H. Daw 


APPLICATIONS SECTION Royal 
Health and Hygiene, 28, Portland Place 
Operational sear and Statistics \ 
Criticism Rivett, 6.15 p.m 
Staff Club niversity 

J 


Fraser 


Glasgow 
Computers 
n Industry and 
Group : Royal 

Evolutionary 


p.m 
Room C.39, Percy 


The Univer 
Process 


Group : Library Room 
Methods Chemical 
545 p.m 


Bristot 
* Statustical 
Development P. J. Harrison, 


SOCIETY OF CHEMICAL INDUSTRY 


MATERIALS Grout 
> 


Special Meeting, 2.30 p.n 


ROAD AND BUILDING 
London, S.W.1! 


Thur Dec 1S 
14, Belgrave Square 
and 5.30 p.m 


SOCIETY OF INSTRUMENT TECHNOLOGY 
Theatre, Byng 


Birming 
Parton 


MIDLAND SECTION Lecture 
Gosta Green College of Technology 
Instrument Engineers J. £E 


To-day, Dec. 9 
Kendrick Suite 
ham Training of 
6.30 p.m 

Mon., De 12 MANCHESTER SECTION : College of Science and 
Technology Sackville Street Manchester History of 
Pneumatic Control,” G. E. Twist, 6.45 p.m 

Wed., Dec. 14.—~CONTROL SECTION : Manson House, 26, Portland 
Place, London, W.1!, ** Speed Control of Aircraft Gas Turbines 
for Jet Propulsion,”’ R Walsh, and R. W. Haigh, 6.30 p.m 
% Bristow Section Transport House, Victoria Street, 
Bristol, 1, Discussion on “ Automation-—-Who Benefits 
7.30 p.m. ¥& CHELTENHAM Section: Belle Vue Hotel, Chelten- 
ham. “ Automatic Transmission E. Nichol, 7.30 p.m 

Thurs., Dec. 15.—-CuHester Section : Blossoms Hotel, Chester 
Joint meeting with North Wales Metallurgical Society 
“ Instrumentation in Steelmaking,”” N. P. Bacon, 7 p.m 

Sat.. Dec. 17 East MIDLAND SECTION Visit to Hosiery and 
Allied Trades Research Association Boulevard 
Nottingham, 10 a.m 


SOUTH WALES INSTITUTE OF ENGINEERS 
Thurs De: 15.—Institute Buildings, Park Place, Cardiff 
Experiments in South Wales with an Instrumented Coa! 
Plough L. Finkelstein, W. T. A. Morgans, C. D. Pomeroy 
and V. M. Thomas, 6 p.m 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


Fri., Dew 16 39. Elmbank Crescent, Glasgow, “ Recent 
Developments in Refractories for Iron and Steel Making 
R. Malcolm, 6.45 p.m 


WOMEN’S ENGINEERING SOCIETY 
Wed., Dec. 14 LONDON BRANCH Hope House, 45 
Peter Street, Westminster, London, S.W.1, “ Power 
mission by Submarine Cable,” F. Potts, 7 p.m 


Gregory 


Great 
Trans- 
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Section Movie of Kariba Hydro Generating Station. Scale 4 in to ! ft 


Made to the order of Metro Vickers, Manchester. 


SCALE MODELS FOR INDUSTRY 


Every Bassett-Lowke model to scale is a faithful reproduction of the real thing down to 
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| the minutest detail 
industrial designers, engineers and architects, all who require three-dimensional models of 
L 3 D W A R D & 4 f C K FE TT LT D scrupulous fidelity entrust this specialised work to the acknowledged experts, Bassett 
Lowke Led 
° Your enquiries of any type of three-dimensional model, working or static, are invited 
Send for our Brochure SM/5!. Scale models for publicity and exhibition free to executives 
PARLIAMENT MANSIONS ABBEY ORCHARD ST. and purchasing ogents. 
LONDON S.W.| BASSETT-LOWKE LIMITED 
PHONE: ABBEY 5429 TELEGRAMS : PREFERMENT, SOWEST-LONDON Head Office and Works, Northampton 
London Office : 112 High Holborn, W.C.! Manchester : 28 Corporation Street 
Enter No. 651 on reply card _Enter No. 653 on reply card 
















BRONZE 
PIPELINE 
STRAINERS 



















Maximum screen area and 





streamlined body ensure maximum 





flow. 









LIGHTWEIGHT, COMPACT 
HYDRAULIC HAND PUMP 


The ‘HYDRAPAK’ pump has two speeds, giving high or 
low pressure, these are selected by a push button control 
and cover a range of pressures up to 10,000 Ibs. p.s.i. 
Oil or water may be used and the unit only weighs 10 Ibs. 


We shall be pleased to furnish you with complete details. 












SCREENS (N COPPER,MONEL, OR STAINLESS STEEL 








To learn more about them, send for your copy 
of leaflet C.V.S. and price list. 


CHARLES WINN & CO. LTD. 


GRANVILLE STREET - BIRMINGHAM | 


SMETHWICK «+ BIRMINGHAM °< Phone SME 118! Telephone : MiDiand 7151 (10 lines) Telegrams : Winn, B’ham. 
Enter No. 652 on reply card Enter No. 654 on reply card 
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GENFLEX bellows expansion joints 


give Genflexibility to 
piping that’s always 
on the move 





Genflex bellows expansion joints, recently introduced by 
Vokes Genspring, provide industry with the most economical 
method of absorbing thermal movement and vibration in pipe- 
work systems. Manufactured from stabilized stainless steel 
with a longitudinal butt weld, Genflex joints will easily absorb ° 
movement in all planes, yet are simple to install and need no 
maintenance. Available in sizes from 3” bore to 120” bore, they 
can be used in shaft seals and packless glands, expansion 
pockets, packless valves and mechanisms, flexible joints and 
many other applications. 





For further details please write for the comprehensive Genflex 
catalogue or if you have a specific problem our staff of specialist 
engineers will be happy to help you. 











GENSPRING PLUS GENFLEX 


the perfect combination for controlling movement and stresses 
in pipelines. 











Vokes Genspring suspension equipment when used in conjunction 
with Genflex expansion joints gives a unique, absolutely reliable and 
versatile system of pipework control. Illustrated (bottom left) are 
four Genspring constant support hangers from the ‘M’ range which 
is capable of supporting loads from 315 lb. to 97,800 lb. PUL 
Other illustrations on this page show a few of the many sizes and ct 
types of Genflex expansion joints produced to accommodate various 
pipe movements. 


Vokes Genspring SUSPENSION SYSTEMS 


VOKES GENSPRING LIMITED ; GUILDFORD 7 SURREY 


Telephone: Guildford 62861 Telegrams and Cables: Vokesacess, Guildford, Telex Telex: 8-535 Vokesacess, Guildford 
A member of the VOKES group 























V.G. $2 
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MIRRLEES 


An important IMO feature is 


HIGH SPEED 
OPERATION 








IMO Pumps can be run as fast as the fluid 
being pumped will flow into the screwset. They 
can be directly driven by steam or gas turbines, 
and are particularly suitable for lubrication 
duties on these machines. IMO ability to take 
advantage of this high rotational speed results 
in a small pump performing a big job. 





Mirrlees IMO Pumps owe their exceptional 
efficiency to the perfected IMO thread form 
of the screwset, the only three moving parts. 
Silent in operation, they are self lubricating 
and require practically no maintenance. 


There is a Mirrlees IMO Pump for every oil 
or viscous fluid duty, on land or sea. Please 
write for Catalogue or technical guidance. 


MIRRLEES (ENGINEERS) LIMITED 


A Member of the Mirrlees Watson Group 
EARL HAIG ROAD, HILLINGTON, GLASGOW, S.W.2 
London Office : 38, GROSVENOR GARDENS, S.W.! 
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Guaranteed 


HYDRAULIC 
PRESSES 


1,750 ton Upstroke Hydraulic Rubber Die Press by JOHN SHAW & SONS 
(SALFORD) LTD., Main ram 47in. dia., 24in. stroke. Working pressure 2240 p.s.i 
4-12in. columns having a distance between of 59in. by 184in Tables Séin. by 444in 
Daylight 24in. Complete with power saving and pushback rams. Complete with oi! 
Pumps direct driven by a 40 h.p. motor along with contro! gea 


1,200 ton Downstroke Hydraulic Press by JOHN SHAW Moving cylinder type 
Main ram 28in. dia. by Min. stroke. Working pressure 4480 p.s.i. 4 columns 10in. dia 
having a distance between of 6l4in. by I6in. Moving table and base have a working 
area of S3in. by 44in. Daylight 60in. complete with pushback rams and cylinders along 
with prefilling tank and valve 


700 ton Upstroke Hydraulic Rubber Die Press by JOHN SHAW Main ram 20in. die 
Working pressure 5,000 psi. 4-8in. columns having a distance between of 79in. by 
20in. Table 78in. by 48in. Daylight 4lin. Fitted rubber pad 48in. by in. Complete 
with Fraser Mono Radial Pumps and Contro! Gear along with 50 h.p. motor and starter 


550 ton Upstroke Hydraulic Lead Extrusion Press by HENRY BERRY & CO 
Main ram 20in. dia. by Win. stroke Working pressure 4,000 p.s.i 4-6in. columns 
having a distance between of 39in. by Ilin. Press head arranged with 6in. dia. hole 
along with take-off pulley. Press operated by vertical three-throw Pump by HENRY 
BERRY & CO., direct driven by a 25 h.p. Slipring Motor complete with starter and 
control gear 


Several 400 ton Upstroke Hydraulic Oi! Cake Presses by GREENWOOD & BATLEY 
Ram I6in. dia. Win. stroke. Working pressure 4,480 p.s.i. 4 columns 5jin. dia. having 
a distance between of 22in. by 17iin Table 36in. by I7in. Daylight If. Ilin 
Several available 


180 ton Horizontal Hydraulic Scrap Baling Press by JOHN SHAW Box 4ft. Oin. by 
2ft. 3in. by Ift. 10in. arranged with a horizontal ram having a stroke of Win. and the 
vertical ram having a stroke of 30in. Hydraulically operated lid. Driven by vertical 
three-throw Pump by JOHN SHAW direct driven by 20 h.p. motor complete with 
starter and control gear. 


150 ton Downstroke Gap type Press by JOHN SHAW. Main ram I7in. dia. 30in 
stroke. Working pressure 1,500 p.s.i. Tee slotted moving table 2lin. by 24in. Tee 
slotted main table Sft. Oin. by 4ft. 6in. Gap 2ft. Jin. Complete with prefilling valve 
and control gear. 


150 ton Downstroke Hydraulic Press by BRADLEY & TURTON. Main ram 
12in. dia. by 12in. stroke. Working pressure 3,000 p.s.i. 4 steel columns having a 
distance between of 20jin. by Ilin. Fitted electrically heated Platens 20in. square 
Working surface arranged with tee slots complete with temperature Indicators. Daylight 
18in. Complete with Towler Electraulic Axial Pump type Z12/25/G300 direct driven b 
4 h.p. motor suitable 380/420/3/50 cycle supply Self-contained unit with control gear, 
pressure gauge and interconnecting piping. Quick delivery 


100 ton Upstroke Hydraulic Press by BRADLEY & TURTON. Ram 12in. dia. by 
12in. stroke. Working pressure 2,240 p.s.i. 4-34in. columns having distance between 
of 2lin. by Ilin. Tables 2lin. by 2lin. Daylight 22in. Moving table returned by 
pushback rams. Two available 


100 ton Downstroke and Side ram Hydraulic Press by JOHN SHAW Downstroke 
ram 12in. dia. 18in. stroke. Side ram 90 tons. 4in. stroke. Tables 20in. by 20in 
Daylight 28in. complete with guards and control desk suitable for Accumulator supply 
at 2,240 p.s.i 


100 ton Gap type Downstroke Hydraulic Press by HENRY BERRY Main ram 
8in. dia. 20in. stroke. Working pressure 4,480 p.s.i. Moving table and base 28in 
square, arranged with diagonal tee slots. Gap 19in. Daylight in. Complete with 
prefilling valve and tank 


100 ton Upstroke Hydraulic Press by HOLLINGS & GUEST Ram té6in. dia 
18in. stroke. Working pressure 1,000 p.s.i. Fabricated frame fitted with moving table 
45in. dia. Head 48in. dia. arranged with slot suitable for removing wheels from shaft 
Complete with Vickers Pump driven by 24 h.p. motor complete with contro! gear 


70 ton Downstroke Hydraulic Press by JOHN SHAW Main ram 10in. dia. 10in 
stroke. 4-3in. columns I8in. between. Tee slotted table I7in. by I7in. Daylight 
l6in. Working pressure 2,240 p.s.i. Complete with Pump. Hydraulic Ejector and 
guards. Several available 


60 ton Horizontal Hydraulic Pipe Bending or straightening Press by FIELDING & 
PLATT. Main ram Bin. dia. by 20in. stroke. Working pressure 2,600 psi. Mounted 
on cast iron bed working area 6ft. Oin. by 3ft. 6in. arranged with tee slots for bolting 
brackets which carry circular grooved dies. Ram head fitted with grooved heads to 
suit pipe. Complete with self<ontained Towler Electraulic Pump driven by 5 h.p 
motor complete with starter suitable for 400/440/3/50 cycle supply Included are 17 
heads and 12 circular dies for pipes up to 84in. dia 


600 SONS AND COMPANY LIMITED 
| r| WOOD LANE, LONDON, W.12. Telephone : Shepherds Bush 2070 
—— | Telegrams : Omniplont, Telex, London. 


STANNINGLEY WR. LEEDS. Telephone : Pudsey 224/ 
Telegrams ; Coborn, Leeds 
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~ THE BLACKHEATH STAMPING CO. LTD. 
BLACKHEATH BIRMINGHAM ~- Telephone: Blackheath 1448/9 


A MEMBER OF THE DERITEND GROUP OF COMPANIES 
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Lon g Li fi e j§/ LYNDON TOOL WORKS, 
: WESt Bromwich 0517-8 / | WEST BROMWICH, STAFFS. 
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NEW 


PROPATHENE PLANT 
at Wilton Works, Middlesbrough 
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ENGINEERED & CONSTRUCTED 
IN RECORD TIME 
by 


CONSTRUCTORS JOHN BROWN LIMITED 


A member of the John Brown Group 


CJB HOUSE, EASTBOURNE TERRACE, PADDINGTON, LONDON W.2. 


Telephone: AMBASSADOR 8080. Cables: CIVANIC, LONDON also at NEW YORK, FREMANTLE, MELBOURNE & TEHERAN 
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..» AUTOMATIC ANSWERS 


For automatic control of fuel supplies 
for aero jet engines, also for industrial 
gas turbine and diesel engines, 
ULTRA ELECTRIC ENGINE CONTROLS 
offer : 

* Accurate control to speed 

and temperature datums 

* Stable characteristics 

* Reliability 

« Versatility 
with minimum dimensions and weight 


ENGINE MOUNTED EQUIPMENT 
OPERATES IN AMBIENTS 
UP TO 125°C. 


ULTRA 
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A605 Amplifier 
for speed and temperature control. 


boeing 707 powered by Rolis-Royce Conway Engines —photograph by courtesy of B.O.A.C 


Piease send for brochure 


ULTRA ELECTRONICS LIMITED 


WESTERN AVENUE - LONDON - W.3 - Telephone: ACOrn 3434 


RADIO AND RADAR SYSTEMS - AIRCRAFT ENGINE CONTROLS & INTERCOMM - DATA PROCESSING EQUIPMENT 
EEE 
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ENGINEERS TO THE 








CHEMICAL, An 60° 0 


diameter 





vor @) oF . Thickener 

50’ 0” diameter Tank approaching 
all-welded B y * P 4 O D U C T S completion on 

Thickening Tank : 


with conical & ALLIED INDUSTRIES 


bottom. 












These tanks were designed, Shop Fabricated, and thereafter delivered to site plate 
small. Complete erection, welding and other services at site of the tanks and their 
associated items, were carried out to specified target dates at the Swansea Vale 
Works of the National Smelting Company Limited, to whom we are indebted for 
permission to produce these illustrations. 


CONSULT RILEYS OF BATLEY 


. J. RILEY & SON LTD. 


VICTORIA WORKS, BATLEY, Bsr Telephone : 657 (3 lines). Telegrams: Boilers, Batley 
London Office: Kirkman House, 54a Tottenham Court Road, W.!. Telephone: MUSeum 1064 








- : 
. t and the equipment they power, GS1°212 
go Ben! th, fam send the coupon to your nearest Ford Dealer *Delete where not applicable y 
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wma | for industry 











Our range of industrial engines are a practical proposition for many types of industrial 
equipment . . . compressors, cranes, pumps, contracting equipment, earth borers, generators, 
railcars, welding plant, works trucks, tractors and conversions. Simple design, modern 





flow-line production methods and common interchangeable parts contribute to 

the low cost of these high efficiency engines. And remember, every engine is fully backed by 
a World-wide Parts and Service Organisation. Take your choice from a wide power 

range . . . Diesel 20 to 86 b.h.p. and Petrol 11 to 87 b.h.p. (12-hr. rating). 

DIESEL ECOoNOmMY— have you considered the replacement of existing power units in your 
equipment and trucks with the famous 4D Diesel engine? You'll have the unique advantages 
of economy, long-life and low running costs . . . plus the best service in the World! 





Wherever you are,whatever your probiem, 
Please send me technical brochures of your 


*peTROL/oeseL Industrial Engines. The maxi- 
mum 8.H.P. required is at 

n.P.M. Also, Please send details of the follow- 
ing equipment powered by your engines 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further detalis of our Address 


INDUSTRIAL 
ENGINES ae 


Telephone No 














or direct to 





FORD MOTOR COMPANY LTD: PARTS DIVISION (G51) - AVELEY DEPOT - SOUTH OCKENDON - ROMFORD - ESSEX - ENGLAND 
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COM PAN Y LIMITED 


Ingersoll-Rand 


Series 22 


20L, 20M 


AIR POWERED 


MANOEUVRAB 
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The I-R range of air powered drills make for 

operator comfort with their light weight and low noise 
volume. Light to heavy duty models of capacities 

from 0-4” and up to 4”—the maior illustration shows 
one of the lightest range almost life size, the 00A2M of 
is” capacity. All use less air, have higher efficiency 
and are tremendously economical to run and maintain. 
Versatile in application, there are various attachments 
available which make the I-R drills indispensable 

in any workshop. 


Write for leaflets giving full details 


Ingersoll-Rand Company Limited, 
165 Queen Victoria Street, London EC4 
Telephone: Central 5681 Works: Trafford Park Manchester 17 
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Caterpillar for 
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aterpillar modern, heavy duty and light weight 


in construction equipment. 






CATERPILLAR TRACTOR CO. LTO GLASGOW - LEICESTER - NEWCASTLE - LONDON 
Registered User of Trademarks Caterpitiar and Cat 
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The brilliant new 


ws Loads up to 6 tons free-on-wheels 
ws Cantilever jibs up to 40 feet 
ws Strut jibs up to 60 feet 


® Two motor travel drive giving 
electrical differential and full traction 
on both sides under all conditions 








gs High manceuvrability—turning circle 21 0° 


ws Separate or simultaneous operation 
of all motions with full control from 
creeping to full speeds 


ws Diesel-electric drive 


w Exceptionally smooth high speed slewing 
on cross roll bearing 


@ Safe, controlled power lowering under 
full load for both hoist and derrick 


s Small tail radius—only 6’ 3’ 


ws Centrally mounted superstructure giving 
best all round outreaches and 
weight distribution on the ground 


ws Great stability and full mobility when handling 
maximum loads through all motions free-on-wheels 


RANSOMES AND RAPIER LTD, IPSWICH AND LONDON 





APIE 


When it comes to making cranes, 
Ransomes and Rapier know all that 
everybody else knows and a bit more 
besides. So a new mobile crane by 
Ransomes and Rapier starts off with a 
terrific advantage, because you take for 
granted that its basic engineering and 
design will be utterly trustworthy. And 
when in addition a crane incorporates a 
whole team of brilliant new ideas, then 
you can be sure you're on to a world- 
beater. Like this brilliant new 511 mobile 
crane... 
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Hick Hargreaves 





Steam 
Turbines 


The turbines manufactured by Hick Hargreaves 
comprise a complete range to meet all industrial needs 
—Straight Condensing, Pass-out, Back Pressure and 
Mixed Pressure—with outputs up to 4,000 kW. All 
machines incorporate the latest developments in 
manufacturing experience and technique, the basic 
design being simple, robust and efficient; particularly 
suitable for inexperienced operators. As a result of 
many years’ operating experience, the main features of 
the design have been standardised, but the Company 
pays special attention to the provision of individual 
units designed to suit particular requirements. 


The photograph shows two 2200 kW pass-out turbines 


AND COMPANY LTD. BOLTON 
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IMPALCO is backed by the vast commercial and technical resources of ICI and ALCOA. Formed by these two great 


companies to give improved technical and supply services to industry, IMPALGO extrudes, rolls, draws and fabricates 
aluminium and aluminium alloys. IMPALCO delivers from stock the shapes and sizes most in demand by British 
users and sells through the world-wide sales organisation of Imperial Chemical Industries. IMPALGO aluminium 


products are available through your IC! area sales office. 


Imperial Aluminium Company Limited - Birmingham 


7 
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VULCANISING PANS with automatic controls and 
internal air circulator. 


AUTOCLAVES AND PRESSURE VESSELS, single or 


: N G bE LK {- double walled, with steam or electric heating. 
STEAM BOILERS - BAYONET 


HIGH SPEED VACUUM DRIERS 


CHEMICAL PLANT ~- DIGESTERS AND RUBBER 
RECLAIMING PLANT for all Processes. 


CONRAD ENGELKE, HANOVER | 


INTERNATIONAL CORPORATION 


LIMITED 
1 CORNWALL ROAD - LONDON SE1: TELEPHONE: WATERLOO 3854 
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The Speed 
you want — 
the efficiency 
you need 


ARNOTT YOUNG 


“LIGHTHOUSE’ is serving 


WORM GEAR UNIT 


all branches 


MIGEM Mixer Drives ny 


Following the Pick-Off Gear type Mixer Drive, the Extended Bearing Housing, * Please send us your Enquiries os 
or “ Lighthouse” type, illustrated. 

The Highfield Range of units provides a full series of standardised gears, perfect in 

design and efficiency. Call in Highfield Gears from the start ; there’s a represent: ative 

in your area who has the answer to your gearing problems on the tip of his tongue ! 


W. H. ARNOTT YOUNG & CO, LTD, 
Brookside Tube Works, Middleton St. George 
Darlington. Telephone : Dinsdale 


GEAR & ENGINEERING COMPANY LIMITED, NILE STREET, HUDDERSFIELD, YORKSHIRE 
Telephone: Huddersfield 4490 (3 lines) Telegrams: Higears, Huddersfield Enter No. 783 on reply card 
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The pump 
with GUTS! 


Before this Mono Pump was installed in an 
Australian meat factory, each day 10 men 
wheeled 80 trolleys of offal to the digesters. 
With automatic control of the Mono | 
Pump only 2 men are now 
employed at the receivi..g end 
—another instance of the versatility | 
of the Mono Pump which has | 

j power in its suction and 
punch in its delivery. 








- 


7 
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The 


pump 





MONO PUMPS LIMITED 
Mono House, Sekforde St., London E.C.1. | 











Tel: CLE 89/1 Grams: Monopumps, Phone, London | 
Birmingham, Bristol, Ovubiin 
Wakefield, Durban, Johannesburg, Melbourne 


and at Glasgow, Manchester, Newcastle 


MP. 283 





Don’t come to us for a Gold Plated P 








NRP 2925 
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... But if you want a job that may well be worth 
its weight in gold you ought to have a look at 
our automatic projection blanking presses. 
Revolutionary design revolutionises tool life. 
The top die never enters the bottom die. The 
blank is projected not cut. There can be no 
half stampings. Speed, 120-450 strokes per min. 
Quadruple bar slides. Prestressed body. No 
glittering gimmicks that turn out to be fool's 
gold. Our designs are hall-marked by 136 years 
of knowing how to engineer presses, the kind 
of designs you can get only when you've been 
at it long enough to think with your head in the 
clouds and still keep your feet solidly on the 
shop floor. 


4 Le] 2) 


AUTOMATIC PROJECTION 
BLANKING PRESSES 








19 








AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money! 


For a very reasonable outlay you can protect your staff from dangerous 
furnes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


if so please phone at once and allow us to quote 
Fully trained personnel are at your disposal 


BARNET METAL CO. LTD. 


Elektron House, Brookhill Road, New Barnet, Herts. 
Telephone : BARnmet 3901 5187 
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increased 


BUILT TO THE RHODES STANDARD 


OF WAKEFIELD 


_ ROBSON 
“CONVEYORS 


ESTABLISHED 1906 > 


——_ 
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10 TON 
ROLLER TURNTABLE 
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tool-life--high speed-—-prestressed body 








JOSEPH RHODES AND SONS LIMITED BELLE VUE 


WAKEFIELD - TELEPHONE 2756 (3 lines) 
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LITELINE 
TRUNKING 


MORE 
ADAPTABLE 


You can build up Liteline Trunking to suit 
your present needs, and when the time 
comes you can extend it, expand it, re- 
arrange it or take it down and re-erect it 
on another site. 

We know that the sort of alert, go-ahead 
people who appreciate the advantages of 
Liteline Trunking don’t stand still. They 
keep adding a wing or moving into bigger 
premises. So we've designed and developed 
Liteline Trunking for the sort of businesses 
that are forever bursting at the seams. 
There’s a free 10-page illustrated brochure 
waiting to bring you the whole story of 


Liteline Trunking. 


Write to: Associated Electrical industries Ltd 
Radio and Electronic Components Division 
Lamps and Lighting Department 


38/39 Upper Thames Street, London, E.C.4 


CAC 11/8! 
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Our research teams are for ever providing improved 
types of well-known Aeroquip hose lines, with detach 
able re-usable fittings 

The latest development concerns the installation of our 
own plant for the production of P.T.F.E. (polytetra 
fluoroethylene) extrusion for the inner linings of Aero 
quip P.T.F.E. Hose. This means we shal! be able to 
produce more hose, more quickly for all applications 
where resistance to high temperatures, and high pres 
sures, and chemical inertness to acids, oils and corro 
sives are essential qualities required in hose lines 


wal to 7, > > >>» > >> eh > b> > owe SSAWRERSS 


=wleroquip 





* Write for full technical details of the Aeroquip range of P.T.F.E. hose to:— 


SUPER OIL SEALS & GASKETS LTD 


FACTORY CENTRE BIRMINGHAM 30 
TELEPHONE KINGS NORTON 204! 
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May we pick the winner for you . . . 

When choosing between Die Castings or Hot Pressin ou can count on us 
for sound, unbiased advice! We make both HOT PRESSINGS in Brass, Bronze, 
Copper or Aluminium, and GRAVITY DIE CASTINGS in Brass, Bronze or 
Aluminium. The unique experience of our organisation . . . two separate yet 
inter-related operations under one roof . . .will ensure that your choice is correct. 
For a constant or phased supply of DIMENSIONALLY ACCURATE 
PARTS in Brass, Bronze, Copper or Aluminium—see us first! Our Technical 
Representatives are always at your service. 


BRASS PRESSINGS (LONDON) LTD. 
THE NON-FERROUS DIE CASTING CO. LTD. 


Non-Ferdica Werks, North Circular Read, London. N.V’.2. Tel: GLAdstone 6377 1732A 


The choice 


is often 
difficult 
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inall Metals, Bakelite 
and Fibre. 


PRESSED 
NUTS 


in Brass and Steel. 


WASHERS 


in any metal, plain 
and press bevelled. 





Limited 


FORWARD WORKS 
GOLDEN HILLOCK RD. 
| BIRMINGHAM Ih. 





Phone: ViCtoria 4091-2-3 
- 1264-5 
Grams: “ Washnuts Birmingham 11" 


Enter No. 813 on reply card 





















STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 


Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 


SPECIALITIES 


Pit Headgear, Pumping Stations, 
ower Stations. 
De eeeneelll 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. | 


POSSIL PARK, GLASGOW | 


PAN GRINDING MILLS 


REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I 
Belper. Derbyshire. ! 
Telephone: Belper 12 l 








LONDON: 32, QUEEN VICTORIA ST. E.C.4 
Enter No. 822 on reply card 


__Enter No. 821 on reply card a ~Leneatbal 


CROSS British products are manufactured by an 
outstanding process used for the hardening and 
tempering of steel coils and rings. Covered by 
many patents, this manufacturing method has 


enabled components to be made from wire and 


with superlacive sccuracy. When top standards are 


essential you can rely on 
eee \CROSS| 


SOMERSET - ENGLAND 
Telegrams: ‘CIRCLE’ BATH* 
Enter No. 823 on reply card 


CROSS MANUFACTURING COMPANY (1938) LIMITED ~- BATH 
Phone: Combe Down 2355/8 








From small beginnings 7 


y 


WEY 


The decision to use GF Malleable Castings 
in lieu of stampings or non-ferrous castings 
is often in the nature of 
an experiment in the first place 
tentative, and limited in scale. 
But in one industry after another. 
they soon win acceptance as standard components 
They meet the most exacting requirements and 
introduce substantial economies 
where large quantities are involved 


in the long run you will prefer 


GF om 


BRITANNIA IRON & STEEL WORKS LIMITED 
BEDFORD Telephone: Bedford 67241 ENGLAND 
Enter No. 824 on reply card 


This GF Malleable Casting 
is a high voltage 
insulator housing 


Facts and figures are 
yours for the asking 
Please write or phone 


A member of the GEORGE FISCHER group (Switzerland) 
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Pegiers 
CHECK VALVES 


HIGH QUALITY / LOW PRICE 


Designed for working pressures up to 150 lb. p.s.i., Peglers 
gunmetal check valves are available in a wide range of 
types and sizes. All are fully tested hydraulically. 

Such outstanding quality at a low price is the result of a 
long tradition of careful craftsmanship allied to modern 
production techniques. 


1060A HORIZONTAL or VERTICAL CHECK VALVE 1043 FLANGED HORIZONTAL UHECK VALVE 


Lifting type. Prong-type metal 
valves. Sizes 4”-2”. Flanged to 
BST ‘E’ as stardard or BST 
*F’ on requesi 


Swinging type. Sizes j’-2” — 
Female ends tapped BSPT 
(taper) BS2l1 2}°-3”— Female 
ends tapped BSPT (par) BS&. 


1068 VERTICAL CHECK VALVE 1039 HORIZONTAL CHECK VALVE 


Lifting type. Prong-type 
metal valve. Sizes {*- 2” 
—Female ends tapped 
BSPT (taper) BS21. 

2}”- 4°— Female ends 
tapped BSPT (par) 

BS8&8. 


Sizes }"-2°— Female ends 
tapped BSPT (taper) 
BS21. 2)” and 3” Female 
ends tapped BSPT 

(par) BS&4. 


Worth Noting 

Peglers for all gunmetal 
valves and cocks on air, 
water, oil and steam ser- 
vices. Write for catalogue. 


PEGLERS LIMITED -: DEPT E - BELMONT WORKS - DONCASTER 


BIRMINGHAM OFFICE: 
28 , THORP STREET - BIRMINGHAM 5 


LONDON OFFICE AND WAREHOUSE: 
PRESTEX HOUSE - MARSHALSEA ROAD - 5&.E.1 TOA oo 


Enter No. 825 on reply card 
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verything 
is lovely... 






in the Plant Engineer’s garden 





Corrosion was a hardy annual until he consulted 






ICI Metals Division. But they suggested that an application 


of titanium would go to the root of his problem. 








With its outstanding resistance to corrosion, titanium 
provides the answer to many problems posed by aggressive 


f service conditions. In chemical plant, ICI Titanium is being 







used for lining reaction vessels and other large-scale equip- 


ment; for complete components ranging in size and complex- 






ity from compressor valve plates to large heat exchangers ; for 








economic, trouble-free anodising jigs; for non-consumable 
anodes; and for virtually indestructible heating coils. 

ICI Metals Division probably have wider knowledge of 
titanium and its applications than anyone else in Europe. 







They can often suggest a fresh line of approach to corrosion 






problems in chemical plant. See if they can help you. 







TITANIUM 







oe a IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON S.W.I 
DIVISION 





TM. 4 


Enter No. 831 on reply card 
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MACHINE DESIGNERS AND PROCESS ENGINEERS — 


New developments in 
adjustable speed drives 
provide the performance 
you need-economically 


One third of contro! cubicle and main desk for 
impregnating and calendering line drive comprising 
27 motors totalling 1,700 horsepower and 
incorporating speed, tension, temperature, 
elongation and thickness controls. 





Advanced design concepts now enable specialised drives to be tailored to 
your needs at lower cost. Ratings from fractional to 10,000 horsepower 
incorporating such features as wide speed range, high performance and 


automatic control from process variables 


Using alternatively two basic power conversion 
systems to feed the d.c. driving motor—one static, 
the other rotating—together with closed loop servo 
control of speed—this unequalled range of drives 
is unique in its exceptional adaptability. 

An extensive range of performance characteristics 
is available, up to 100:1 speed range—torque 
control—controlled acceleration—multi-motor 
speed matching—speed proportioning, together 
with many others. 

The drives are also designed to operate with a 
standard range of transducers to provide auto- 
matic control from material tension and linear 


speed—pressure—flow—temperature—thickness, to 
name but a few examples. 


In addition, following two years’ field experience 
with the Transidyne fully transistorised control 
system in smaller ratings, semiconductor control 
has now been extended to drives up to 10,000 h.p. 
thus offering yet another plus to engineers apply. 
ing all types of adjustable speed drive. 


For more details of these exciting new develop 
ments, write for Application Case Study No. 115- 
‘Specialised Adjustable Speed Drives’ to Systems 
Division at the address below. 


LANCASHIRE DYNAMO ELECTRONIC PRODUCTS LIMITED 


$.Yld 


RUGELEY 


STAFFORDSHIRE 


ENGLAND 


Manufacturers of the world's widest range of industrial electronic control equipment 


Enter No. 841 on reply card 
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COMPLETE 


MECHANICAL HANDLING PLANTS 
FUND DOD SUA ONES 








2-7 to | ratio No. 152 a yao ST 
malleable iron pintle g EWART CHAINBEL' 
chain drive for an FS 

€ ee ee CO LTD DERBY ENGLAND 


Telephone: DERBY 45451 
Telegrams: CHAINBELT, DERBY 


Enter No. 851 on reply card 
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‘aleyeh Os Upon 
ot-) hts reflection 








TO OBTAIN A HIGH FINISH, blemish free on plastic sheeting, 








Control Rolls that have been ground within close tolerances 
must be used. Fescol have introduced NEW High Reflec- 
tivity which, applied to the Control Rolls of this Roller Take 
Off Unit, gives ‘mirror finish’ to plastics. The NEW Fescol 
High Reflectivity, manifold in application, is certain to 


have many uses in engineering. 
The High Reflectivity of these ‘Fescol’-ised Chromium Control Rolls pictured 
is shown by the mirrored reflection of the newspaper. 


For further details about this latest development, please write for leaflet E13 


Ha\(M FESCOL LIMITED - NORTH RD - LONDON N7 


Branch Works at Port Glasgow, Huddersfield and Brownhills, Walsall 


SOLE LICENSEES FOR AUSTRALIA AND NEW ZEALAND: DE HAVILLAND AIRCRAFT PTY. LTD. MILPERRA RD. BANKSTOWN, N.S.W. 


TGA M614 


Enter No. 881 on reply card 
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QUALITY STEEL 
. MADE AND MEASURED 

TO YOUR 
PARTICULAR NEED 

















Basic Open-Hearth and 

Blectric-Arc Furnace Steets, 

Carbon, Case-Hardening, Forging, 
Bright-drawing, Machining, Free-cutting 
and Alloy steeis to all specifications. 
Sections, Fiats, Rounds, Squares, 


i \ ROUND OAK STEEL WORKS LIMITED 


. 
P.O. BOX 3 BRIERLEY HILI STAFFORDSHIRE A ® COMPANY 


with branch offices at : London, Manchester, Shefficld 





Enter No. 891 on reply card 
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All Cobex and correct, sir. Yes, Cobex rigid vinyl knows its drill. Whatever the exercise, deep-draw, 


vacuum-form or extrusion; sawing, drilling or welding, Cobex comes out with flying 


colours—and what a range of colours ! 


In your design and manufacturing plans you can count on the absolute obedience of every Cobex sheet, 
panel, rod, tube and laminate. Under fire, Cobex coolly refuses to support a flame, and it takes the acid 
test of chemical attack in its stride. From boudoir lamps to chemical plant, Cobex gives unflinching 


service beyond the call of duty. 


From the left...Number! 


Cobex is available ex stock from: 


Midlands Office and Depot 

Pensnett Trading Estate, Brierley Hill, Staffs 
Tel: Kingswinford 3551 

Telex No. 33425 Bexplas Birmingham 


Northern Depot 

Leestone Road, Wythenshawe, Manchester 22 
Tel: GATiley 6731 

Telex No. 66701 Bexplas Manchester 


Scottish Depot 


40 Queen Mary Street, Bridgeton, Glasgow S.E 


Tel: BRidgeton 5825 
Telex No. 77364 Bexplas Glasgow 


Miltoid Sales Division 
34 Royal College Street, London N.W.1 
Tel; EUSton 4146 


BX PLASTICS LIMITED 

The British Xylonite Group 

COBEX & BEXTRENE SHEET SALES DIVISION 
Brantham, Manningtree, Essex T Manningtree’ 40! 


Telex No. 1890 Bexplas Mantree 





onaoaarkahn = 


DLL ee ee ee 
an.ruwn-o o 


extruded section for chemical plant 

expanded for anti-corrosion grills 

tubing for corrosive fluids 

rod for chemical plant 

extruded glazing strip 

welding rod for fabricating Cobex 

Cobex/Velbex laminates for toughness 

opaque lamination with expanded metal for cowlings 
corrugated for roof lights etc. 

thick chemical grade sheet 

Cobex/expanded metal laminate for higher temperature 
perforated sheet for lamp shades 

rigid transparent sheet 

opaque sheet for display and general forming 


corrugated translucent white sheeting for lighting 


Enter No. 901 on reply card 
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McNEIL 


manhole doors 







NO MORE 
D.C. MOTOR 
PROBLEMS ! 





for air-recelvers, 


borl rs eld: 





E.P.E. turn D.C. problems 
into D.C. motors’ .... 


Not long ago, many people thought 
: it impossible to get D.C. motors 

quickly and at a reasonable price 
i Some people still think so 















They don’t know about E.P.E 


*ELP.E. specialise in D.C. .equip- HEAVY, STEEL, PRESSINGS 


Mem, combining their many years ee 
experience in this field with a keen ty, 
interest in new techniques. They “ FOUNDRY LADLES 


can supply D.C. motors and 
generators of any enclosure 
quickly and at a reasonable price 


. 
If you’ve a D.C. motor problem, * 
why not bring it along to E.P.E ? 
If they haven’t a solution in stock, 
they'll be happy to make one for 
you ! 


FABRICATED STEELWORK 


WELDED CENTRAL 


HEATING BOILERS 











EPE) 


ELECTRICAL POWER 

ENGINEERING CO. (B’ham) LTD. 

Bromford Lane, Birmingham & 
"Phone : STEchford 226! 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, 5.1 
| Grams: “McNeil, Glasgow” Phone: South 1131 








"Grams: Torque ‘Phone Birmingham 


Squere, W Phone WHiteholl 5643 and 7962 


. “2, a 
etek 
WBF chy, ‘tgs 








| 
| 
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J. 





RECLAIM USED CORE WIRE WITH 


CORE WIRE STRAIGHTENERS. 


RESTRAIGHTEN CORE WIRE TO USABLE CONDITION— 
OVER AND OVER AGAIN, CHEAPLY AND EFFICIENTLY. 





W. JACKMAN & COMPANY LIMITED 


VULCAN WORKS, BLACKFRIARS ROAD, MANCHESTER, 3. 


Telephone : DEANSGATE 4648-9. Telegrams : *‘ BLAST " MANCHESTER. 


MANCHESTER-BUILT 
KANE & ROACH 


CAPACITIES 4” TO 3” DIA. AND 
&” TO 3" DIA. WIRE. 


ROLLS OF HARDENED STEEL. 
FOR DETAILS WRITE TO 


















Enter No. 913 on reply card 
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ALECTRIC 








REGD 


STAY SAFER | ELECTRIC ACTUATORS 
: FOR PENSTOCKS & VALVES 
with | i 
Trolieymaster | # 6VALECTRIC’ 


ENCLOSED : Be Actuators are available 


a COLLECTOR : 
a ee wer operation 
TRACK SYSTEM or power operatio 





of all sizes of sluice 


and butterfly valves, 


Eliminate the risk of accidents by having your Electrical Power supplies totally 
enclosed in an accident proof casing and still have ali the advantages of a power supply : ps 
when and where you need it. The E.M.S. * TROLLEYMASTER ” Enclosed Collector is Sse penstocks etc. They 
Track is a fool-proof system of movable power distribution and is designed to reduce mes Sees 
the danger from trailing flexible leads and exposed conductors. Mie seca are readily adapted to 


ideal for the supply of power to small cranes and hoists, high cycle tools, automatic sateen sateen 
test rigs and certain types of process work. As many trolley collectors as required See si + 4s , 
can be run from the same conductor rails. Multi-bar assembly and any radius curves, a a ™ osc existing valves. 
can be supplied for special requirements. The “ TROLLEYMASTER" is designed —_y 
for 400 volt, 3-phase supply with maximum load of 100 amps per phase. it is supplied ee . for small Valves 
in 10 ft. lengths with a weight per foot of 7 Ib : — 
An Efficient Mobile and Safe Distribution System. AUTOMATIC OR REMOTE CONTROL 

Y 


SENSITIVE TORQUE LIMITER FOR FULL PROTECTION 





‘IMPACT CRACKING’ DEVICE 


@ Silver Medal Brussels World Exhibition, 1958, HAND OPERATION IN CASES OF POWER FAILURE 


the Engineering Centre Collective Exhibit 


Send for Publication P.12 (E) 


MARBTPTLEYS (3) £7TD. 


| 
| 
E side s E L E c TRICAL P R ° sad u c Li LT Oo Head Office and Works: Kearsiey Chambers, Stoke-on-Trent. Tel : 48627 


“ Trolleymaster " Systems are in use by maior industrial under- | 
takings in Great Britain and Overseas. For all applications 
requiring a mobile power supply contact 


COMMON LANE, KENILWORTH, WARWICKSHIRE, ENGLAND London Office : Hastings House, Nortolk St.. Strand, W.C.2 Tel: TEMple Bar 5705 
TELEPHONE : KENILWORTH 658 AND 892 











Enter No. 921 on reply card Enter No. 922 on reply card 





ROBERT CORT & SON LTD. 


Ironfounders and Engineers 
READING 


CORTITE NI-HARD 
HIGH DUTY To precise metal specification under Cc A Ss T i] ol G 


laboratory control for British and 


5 R 0 he American machine tools, cylinders, 


pumps, valves, gears, nuclear energy 


Cc A S T i a G § equipment, crankcases and all types 
uP TO of pressure work NN [- R E 5 i S T 


iO TONS CASTINGS 


PATTERN AND MACHINE SHOP CAPACITY IF REQUIRED 


ROBERT CORT & SON LTD 


Tel: Foundry- READING 8/659 


R E AD i hy C Reading Bridge Works-READING 55046 (5 line: B E K 4 Ss. 
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deserves a 
eae John Smith Crane!” 


Special Service to Architects 
and Planning Surveyors 


Architects and Planning Engineers who are 
contemplating the incorporation of overhead cranes in 


new buildings or extensions are invited to write for our 





Table of Clearances, Weights, Wheel Loads, etc., for 
Standard E.0.T. Cranes. Advice on all lifting problems 


gladly supplied by our technical staff without obligation. 


CRANES 





JOHN SMITH (KEIGHLEY) LTD. P.0. BOX 21 THE CRANE WORKS KEIGHLEY YORKS 
Telephone: Keighley 5311 (4 lines) Telegrams: Cranes, Keighley 





London Office: Buckingham House, 19/21 Palace St, Westminster, London SW1. Southern Counties Office: Brettenham House, Lancaster Place, London WC2 
Enter No. 931 on reply card 
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eyes of the World. - 


are on ee 


TRADE MARK 


The only flanges to be awarded a silver and 
bronze medal at the World’s Fair, Brussels 


KIRK'S other products included in the award are Malleable Fittings, Fabricated Pipework, 
Welding Fittings Welded and Seamiexe Stee! Tuhes and Fittings, Malleable Iron Castings, 


SPECIFY BUY AND USE 





and Stainless Steel 


THE WORLD’ Ss BEST ° rs Drop Forgings, and Valves In Stee! 
Fe If FR Fe 
FLANGES FROM Ei s¢'¢ r 9 & GO. (TUBES) LTD. 


EER Pedr Ris Cd OW LOPON  O eS 74/62 PARADISE ST - LONDON - S.£.16 + BERMONOSEY 3156/7/8 
HERES SHELTERS SPHERE RRR RHEE: and at MANCHESTER - WALSALL - PONTYCLUN 


Enter No. 941 on reply card 











Ski ete RAILWAYS 


Diesel fl betrie Pullman Trains 


BUILT BY 


a 
INTEGRAL TUBULAR 
CONSTRUCTION 
QUIET RIDING 
METRO-SCHLIEREN BOGIES 
SPECIAL GANGWAYS 
pai aa AIR-CONDITIONING 
a Se ADJUSTABLE RECLINING SEATS 


METROPOLITAN-CAMMELL CARRIAGE & WAGON GO. LTD. 


HEAD OFFICE: SALTLEY, BIRMINGHAM 8 % LONDON OFFICE: VICKERS HOUSE, BROADWAY, WESTMINSTER S.W.1, 
Enter No. 942 on reply card 
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PAXMAN | [ \@tvmmtneetnii 


Spring loaded Relief Valves 
































B Q } | d é RS give better performance characteristics at low 
cost, 

Precision lapped metal-to-metal  seatings 

Accurate settings individually tested Peak 


performance at all set pressures. Size range 
in. to 4in. nominal bore. Open discharge or 


SHELL & WATER TUBE TYPES 
FULLY AUTOMATIC PACKAGED 
COAL OR OIL FIRED 


side outlet types. Screwed or flanged connec 
tions. Precision springs are cadmium plated 
Ideal for small hot water or low-pressure steam 
boilers; feed water and oil heaters; calorifiers 
pressure vessels; fuel oil ring main, pump relief 
and by-pass valves; and the protection of all 


low-pressure installations 


Illustrated detail leaflet on request 


SAMUEL BIRKETT LTD 


A LL QUEEN STREET WORKS, 
HECKMONDWIKE, YORKSHIRE. 
Non-ferrous Founders and Engineers 
: | D U S ; Q lA L Db Uj : ) ES Specialists in Pressure Reducing and Safety 
Valves and Ancillary Equipment 


Enter No. 952 on reply card 












ALSO MAKERS OF 
ROTARY VACUUM FILTERS 
PRESSURE VESSELS 
& INDUSTRIAL PLANT 


GRAFTON 


for 
DIESEL, ELECTRIC & STEAM 


CRANES 


GRAFTON CRANES LTD. 
BEDFORD, ENGLAND. 
Established 1880 





Telephone : Telegrams 
2490 GRAFTON, BEDFORD 


DAVEY, PAXMAN 
& CO., LTD. 


BOILER & INDUSTRIAL PLANT DIVISION 


COLCHESTER 
ENGLAND 


Phone: Colchester 5151 
Grams: Paxman Colchester Telex. 


Telex: 1875 | ") POWER UNITS AVAILABLE FOR CONVERTING 


STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


—————S arm" * | =< 8 pg taaaduece cam ie SF IOS tigi Sissi, 


Enter No. 951 on reply card | Enter No. 953 on reply card 
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Hearth-plote cast in 37/18 
nickel-chrome heat-resisting 
steel to be used in Shaker- 


Hearth Furnace 
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Thompson L’Hospied go to great lengths in the 


cause of heat treatment ! 


Look at this Hearth-plate—all 12 feet of it—straight 

and true without a join, without a flaw. The perfect casting, 
in the right alloy, to do the job better. Another 
outstanding achievement by Thompson L’Hospied whose 
close association with the Furnace industry offers 

unique facilities for research and testing under actual 


conditions. 


oWEERS 9 


g 
” 
~ 
@). 


AND COMPANY LIMITED es, S 
STinG 


Thompson L’Hospied | 


Stourbridge * England 


A Member of the Incandescent Group 


Enter No. 961 on reply card 
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NEW RADICONS— 
LESS COST AND 
SIZE PER H.R! 























Improvements all round — that’s the New 
Radicon exciting story! Better thermal ratings 
— better mechanical ratings — better casing 


design: all’ play their part in pushing up the 
load carrying capacity, to give you greater 
scope of application — to help you cut your 
costs by reducing size of unit for the job! 
Send for the New Radicon Catalogue right away 
— see what the latest models can do for you ! 









‘SOLID FOOT’ RANGE FROM 4 to 8 in. Centres inclusive 


Outward evidence of their better- 
than-ever performance is given by 
the new smooth, more compact 
yet functional casing. The deep 
ribs and greater volume of air 
from the maximum diameter fan 
accelerates heat dissipation. 





“Adaptable” Range covers sizes from lé# in. to 3é in. Its 

FAN COOLING FOR detachable feet give unique versatility of mounting. For 

SMALLER SIZES TOO! the first time on such small sizes, the “Adaptable” Range 
incorporates super-efficient fan cooling. 


DAVID BROWN 


SVE VW ravicon WORM REDUCERS 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


RADICON DIVISION PARK WORKS HUDDERSFIELD TELEPHONE: 












3500 





Enter No. 971 on reply card 
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CROFTS ‘RITESPEED’ MOTORISED 
CONVEYOR PULLEY 


Available ex stock in a variety of diameters and face widths, for a 
wide range of conveyor speeds and powers up to 10 h.p. Larger sizes 
up to 30 h.p. at short notice. 


The whole of the driving mechanism is contained within the pulley body, 
resulting in an all-round saving of space, together with simpler installation 
and easier maintenance. 


Danger to operatives is minimised, and there is no risk of contamination to 
the products on the conveyor, an important consideration where food or 
medical products are being packed or processed. 


We also manufacture conveyor pulleys in cast iron, wrought iron, and 
fabricated steel ; slatted (‘‘ Belt-Saver "’) pulleys, rubber-lagged pulleys, and a 
wide variety of ancillary equipment, including safety backstops. 


CROFTS (ENGINEERS ) LIMITED 


THORNBURY BRADFORD 3 YORKSHIRE Telephone: 65251 (20 lines) 
Telegrams: “‘ Crofters Bradford Telex’’ Telex 51186 


BRANCHES AT : Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool 
London Manchester Newcastle Northampton Nottingham Sheffiela Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide representation 
Enter No. 981 on reply ecard 
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here is a man cutting costs 
and solving his guard problems with 


Weldmesn 


Regd. Trade Mart 















































Cut it to the shape you want— 
it holds together because it is welded together 


Weldmesh is a registered trade mark and is supplied direct to users by the sole manufacturers 


THE B.R.C. ENGINEERING COMPANY, STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Liverpool, Manchester, Newcastle, Cardiff, Glasgow, Dublin, Belfast, 
Bulawayo, Calcutta, Johannesburg, Singapore, Vancouver. Export Sales: 54 Grosvenor Street, Londen W.! 


mow ve? 


Enter No. 991 on reply card 






Dec. 9, 1990 THE ENGINEER 


| 950 TON SEMI-AUTOMATIC 
BATTERY BOX MOULDING PRESS 


Features of this BIPEL press are 







its large table area, ample daylight, 






long stroke ejector gear, and accuracy 






in operation. Special presses can be 






made to suit customer’s requirements. 








= ELECTRICALLY CONTROLLED = 


DIE GASTING 
FLASH CLIPPING PRESS 


This entirely new downstroking 30 ton 













BIPEL hydraulic flash clipping press 






has all the advantages of accurate 






sem i-automatic operation. It is fast 






and safe to operate. Pressure 






. range 10, 20 or 30 tons. 







i 


& 


BPEL tn specialist hydraulic engineers 


r 


Write for full details to B.1..P. ENGINEERING LIMITED, STREETLY WORKS, SUTTON COLDFIELD Telephone : Streetly 2411 
Enter No. 1001 on reply card 
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WELLMAN. 


Auxiliary 
Rolling Mill Equipment 


illustrated below is the entry end of the 12” Cold Rolled Stainless Steel Softening and Descaling 
Line installed at the Shepcote Lane Works of Firth-Vickers Stainless Steels Ltd. 

This is an interesting example of a Line designed and constructed for the final processing 
Stages of narrow stainless steel strip, some of which is produced as wide hot rolled coils, and 
softened and descaled on three Wellman Lines prior to slitting into suitable widths. 

We have supplied several such installations, in this country and abroad, together with the 
necessary auxiliary lines for Coil Build-up, Recoiling, Slitting and Shearing to length and suitable 
for all grades of Stainless Steels. 





THE WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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ROWEN-ARC SA-40 


the automatic choice for successful welding 


Completely automatic 
shielding gas, current 


The Rowen-Arc SA.4o heavy duty welding 
head is ideal for repetition production welding 
and gives the optimum in service and depend- 
ability over a wide range of automatic 
applications. 

CO, Welding of mild steel in particular with 


control of wire feed, 


the SA.40 head has proved successful in many 
industries providing uniform top quality welds 
with outstanding economies in production costs. 


The Welding head can be readily unmounted on a 
self-propelled tractor or work positioner and can be 
rotated through 360° in two planes. 

Side delivery and concentric gas nozzles can be 
provided for use with CO, or inert gas welding. 
The SA.40 head in conjunction with Rowen-Arc 


Main Rowen- Arc Distributors: Lincroweld Ltd., Bank Chambers, 16 Southwark Street, S.E.1. (London and Southern Counties). 


R. Fraser & Sons Lid., Hebburn, Co. Durham (North). J. Drugumond & Sons Ltd., Dalrymple St., Greenock (Scotland). 
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Rowen-Arc SA.40 
equipment comprises 
500A Constant Potential 
Power Source, Control 
with wire drive unit, 
operators remote control 
pendant with weld 
start-stop and inching 
buttons, and automatic 
welding head. 
Rowen-Arc also 
produce a wide range 
of electrode wire for 
all welding 
applications. 


power source and controls provides a high duty 
cycle welding set-up which means bigger and better 
savings for you. 

Rowen-Arc and their Distributors are well 
equipped to deal with your welding problems. 
Why not take advantage of this free service? 


ROWEN-ARC 


a name to watch for new developments 
ROWEN-ARC (Division of Rubery Owen & Ke > 
Co. Ltd.,) Longford Works, Blackhorse Road, {* ‘ 
Longford, Coventry. Tel: Bedworth 2179. 
A Member of the Rubery Owen Organisation “taxx? 


J * 
2° 
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24 
hours 








a day 


LISTER BLACKSTONE 














Three of the five Black- 
stone Diesel Engines, 
each type EV4, devel- 
oping 177 B.H.P. at 
590 r p.m 





Biackstone Diesel Engines in Carbon Black works, are driving 
air fans for process work. Of the five engines. four run for 
twenty-four hours a day and at times the five are engaged. 


If you are interested in obtaining independent, economical 
power which can also provide hot water if required at no 
additional running cost, please ask us to send you our 
current catalogue. 





BLACKSTONE & CO. LTD. 


A Member of the Lister Group of Companies 


DURSLEY, GLOUCESTERSHIRE. Phone: 2378. Telex. 436! 
London Offices: Imperial House, Kingsway, W.C.2. Phone: TEMple Bar 9681. 








RESISTANCE STRAIN GAUGES 
By J. YARNELL, B.Sc., A.inst.P 
Price 12s. 6d. (Ponage 6.) 
This book deals with the construction and application of resistance strain gauges and with the 
most commonly used circuits and apparatus. The strain gauge rosette, which is finding ever 
wider application, is treated extensively, being introduced by a short exposition of the theory of 
stress and strain in a surface. 


Order your copy through your Bookseller or direct from:— 
ELECTRONIC ENGINEERING, 28, Essex Street, Strand, London, W.C.2. 
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GAUGES 











OF EVERY 
DESCRIPTION & SIZE 


Pressure range from 
5 to 20,000 ibs. per sq. inch 


















EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


a a f 
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Ejector PinsEH 1) | 
for die-casting 


rh 


<eittis mt FAG j 
a Se ee ae 


Germany 
UNITED KINGDOM DISTRIBUTORS 
18-21. Charterhouse Square, 

















LAUBSCHER BROS. & CO 
LONDON, E.C.| 
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TUBE BRUSHING 
BY AUTOBRATION 











The Ferret 


RBiutobrator... 


CREEPS AND DOES NOT REVOLVE —IT 
DOES ALL THE PUSHING PULLING AND 
WALKING TO AND FRO FOR YOU !! 





AIRNESCO PRODUCTS ttp 
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BOOTH CRANES 


FOR MODERN SHIPYARDS 
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Clyde-Booth Monotower cranes are playing an important part in the 
modernisation programmes of leading British shipyards. 


The 35 tons capacity crane illustrated is installed at the Hebburn yard of 
Messrs. Hawthorn Leslie (Shipbuilders) Ltd., by whose kind permission 
this photograph is reproduced. 


These semi-level luffing cranes are ideally suited to the contemporary 
trend towards construction in larger prefabricated sections. 


CLYDE 


CLYDE CRANE & BOOTH LTD. 
incorporating 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel 
"Grams: ‘Cranes Rodley, Telex’. Telex: 55159 


Clyde Crane & Engineering Co., MOSSEND, Lanarkshire. Tel: Holytown 412 (6 lines) 
"Grams: ‘Clyde Meocherwell, Telex’. Telex: 7744} 





Pudsey 3168 (6 lines) 


M 
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OMSIRTPUL 
PERPORMVANIGLE saz 


Nett weight 167 TONS 


Carried with ease 


by WYNN’S 
on a CRANE 
TRAILER 















THERE IS A CRANE 
TRAILER TO HANDLE 
ANY LOAD FROM 

2 TO 200 TONS 


' ‘ This mighty transformer, built by The English Electric Co. Ltd., began its journey to the U.S.A. on the back of a 
=H Ji CRANE 200-ton 32-wheel hydraulically suspended trailer. To Messrs. Robert Wynn & Sons Ltd., of Newport, 

lla A the well-known heavy haulage contractors, this was “ just another job.” Almost every day one or other of their 
fleet of CRANE trailers goes into action transporting impossible looking-loads to the most improbable places. 





TRAILERS CRANES (DEREHAM) LIMITED, DEREHAM, NORFOLK, ENGLAND Telephone: Dereham 278/9 
London Office: Sicilian House, Sicilian Avenue, W.C.! Telephone: HOLborn 0496 WT/ W167 
Enter No. 1051 on reply card 


A V.1.P. certainly, not present in person 

but very much in spirit. A man whom the 

other three have probably never met and 

may not even know. A man who is mostly 

out of sight but never, never out of mind. 

THEY are the Acheson heads of Sales, 

Production and Research. HE is a custome 
you, p rhaps and at this conference the 

man of the moment. He knows us well, otherwis« 

he would not be present (spiritually). He knows us 

well, yet almost certainly not well enough. He may 

not realise how much more we are prepared to do to 

help him. He knows we were the first and are the 


foremost manufacturers of colloidal graphit Ke 


and Mo8,. He knows of “Oildag”’ 1S 
colloidal graphite in oil and \yO 
“Aquadag™ colloidal graphit <N 

in water. But does he know about 

the scores of other Acheson dispersions, of silver, lead and boron, 


for instance, or vermiculite, glass and mica? Does he know that we have 





tailor-made, to the most stringent specifications, special dispersions * Oildag’ and ‘ Aquadag are registered trade mark 
for the UKAEA, Government and Service departments, and many 


world-famous industrial concerns? If he does know these things 


we apologise for this reminder. If he doesn't, we'll leave one final Ache Ss O n Colloids 


point with him: there's more in the Acheson service than 
LIMITED 


6 sl stir tcheson lmdustries ( Exerope) Limited) 


P.O. BOX 12 - PRINCE ROCK - PLYMOUTH - DEVON 


meets the (regular or potential) customer's eye. Naturally 


we would be delighted to tell him about it. 














Alive Acheson Colloids Company, Port Wuren, M on, { 1. end Acheson Colloid NA Scheemde (Gr Netherlands 
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High pressure booster for 
sulphuric acid plant 





High temperature fan 
for steelworks -600 


fans for all 
purposes 


High temperature far 


High pressure forced 
draught fan for Atomi« 
Industry 





ALLDAYS & ONIONS LTD. 


GREAT WESTERN WORKS, BIRMINGHAM 11. 
"Phone: ViCtoria 2251/4. 






’Phone: WHltehall 1923/4/5. 
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LONDON OFFICE: QUEEN ANNE'S GATE WESTMINSTER, S.W.1. 





NEW “400” SERIES SUTORBILT ROTARY POSITIVE BLOWERS 
WITH OIL-FREE OPERATION 
Because SUTORBILT Blowers require no 
internal lubrication, compressed air or gas 
is delivered OIL FREE. ‘This is the most 
important feature in air conveyors handling 
food and chemicals in particular. 
The new ‘‘400’’ Series blowers are available 
in 30 sizes, ranging FROM 10 c.f.m. TO 
3,000 c.f.m., and pressures from 4lb. p.s.i.g. 
to 10lbs. p.s.i.g. (or to 15 p.s.i.g. for special 
application). 
Constructional features of the ‘*400’" series 
blowers include wide face herringbone gears, 
thus minimising wear and maintaining close 
impellor tolerances. 

FOR PROMPT DELIVERY AND 

HIGH PERFORMANCE SPECIFY 


SUTORBILT DESIGN BLOWERS 
—EXHAUSTERS AND GAS PUMPS. 


we THE HILLSIDE FOUNDRY 
ES | Sai eeclini eons & ENGINEERING CO., LTD. 


Grams 1 Foundry Cupar Fife (CUPAR) LTD 
CUPAR - FIFE - SCOTLAND 
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Combined Planning & Installation 


for the Goss Printing Press Co. Ltd. 


1000 tons of machinery were re-sited, some machines weighing up to 25 tons. Absolute precision was demanded 

in the setting of the machines, and the whole job was done out of working hours, at weekends, nights and 

holiday periods, so that there was no loss of production. This kind of service is worth something these days. 
You can leave the whole job safely in the hands of WARD’S F.P.I1. DEPARTMENT. 


T. HOS. W. WARD LTD ALBION WORKS -: SHEFFIELD 


Phone:263! 1 (Ext. 281) Grams:**Forward, Sheffeld”’ 
FACTORY PLANNING AND INSTALLATION DEPARTMENT _ EA. SCRE TONS, Oe 


LONDON OFFICE: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2. PHONE: TEM. 1515 
Fri 29 
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Rarely are the contours of 
dancing partners quite so 
happily disposed. In such a 


MADE TO MEASURE 


case indifferent navigation 
isa small price to pay for the 
convenient accommodation 
of peak and bluff, outcrop 
and escarpment @ Here, in 
the City of Steel, we make 
Sheet steel that follows as 
closely its intended purpose. 
Each 


assignment 


order is a separate 
and our sole 
concern is to see that your 
product gets the particular 
kind of steel it needs @ Steel, 
in fact, made to measure— 


to your exact requirements. 
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THE STEEL COMPANY OF WALES LIMITED 
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No words, no specification, 
can capture the 
real quality of a computer 


A computer is the sum of the thinking, the engineering, the 
experience that go into its making, plus the accumulated skills 
that go into its applications and servicing. 


On all these scores, I'C’T has no equal in Britain. ['C-T, with 
over 50 years’ experience of data processing, has made more 
than half the computers in commercial use here today. I-C’T in 
Britain is deployed over 23 factories, 31 area offices, 3 research 
establishments, and 5 educational and training centres for 
customers’ staff. World-wide, I-C-T employs 19,000 people and 
operates in 51 countries, I‘C-T’s service is at your service from 
the moment of your first enquiry. 

The computer illustrated is the 1301. It is a product of I-O’T 
and G.E.C. and their jointly owned Computer Developments 
Limited. A comprehensive booklet on the 1301 can be had 
on request. 











International Computers 
and Tabulators Limited 


149 PARK LANE, LONDON W1. TEL: HYDE PARK 8080 
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Photograph shows 
pins being turned on 
an auxiliary diesel 
engine crankshoft 





When it comes to marine forgings, LANGLEY have a proud 
record — “Empress of Britain’’, ““S.S. Rotterdam”, 
““H.M.S. Ark Royal”. 


Leave it to LANGLEY for 


Forgings to 25 tons. maximum diameter. 
Ample Heat Treatment Inspection and testing 
facilities. Machine approval of Admiralty, 
shops to accommodate Lloyds, M.O.S.., 
forgings. 26 ft. long Bureau of Veritas, 
or to 6 ft. 6ins. etc. 


LANGLEY FORGE CO, via. ceca crime: tangrr tne 
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\ ONE HOLE FREE IN EVERY THREE 


C 
\ 
Hee 


The Speedicut “Chipbreaker”’ Drill operates 
at 50% to 400% higher feed rates, with the 
afety given by chip control. It will there- 
fore drill at least three holes in the time 
normally taken for two. 


We can demonstrate this to you on your 
own equipment. 


There are real savings here, particularly as 
you also get more holes between regrind. 


«CHIPBREAKER” DRILLS 


FIRTH BROWN TOOLS LIMITED 
SPEEDICUT WORKS - CARLISLE STREET EAST - SHEFFIELD 4. 
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WESTON 


A copy of our Standard Oil Seal 


Catalogue will be sent on request, CH A R L E S W ES T 0 \ & CO ° L T D ° 


irwell Bank Works, Douglas Green, Pendieton, Salford 6 
Telephone: Pendieton 2857-8-9. Telex: 66-255 
Birmingham: Erdington 5459. London: Holborn 0414 

Telex 2-2682 
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Our Design Department will be pleased to help 










you plan the most efficient control system for 






your particular applications. You are invited to 
— call on the services of the H.P. specialist team of 
Control Engineers at any time for advice on any 


» applications and problems of positional control. 


HYDRAULIC & PNEUMATIC 
POSITIONAL 












GIVE YOU 
ALL THESE ADVANTAGES :- 


@ HYDRAULIC LOCKING SELECTED POSITION 





H.P. Hydraulic & Pneumatic Servo 


Actuators provide speedy precise power 





control over the most complicated 






@ SIMPLICITY AND ECONOMY OF INSTALLATION 
AND OPERATION 


operations, with the greatest ease and 






economy. They have been successfully 









MINIMUM OF PIPING applied to many industries. 


NO LINKAGES 







INSTANTANEOUS RESPONSE—LIGHT TO OPERATE 


NO PERFORMANCE DETERIORATION THROUGH 
DIRTY FLUID 







@ HIGH OUTPUT THRUST 











Write for details to Dept. ER WATER TURBINES Our factory~at Wolverhampton 








HYDRAULICS & PNEUMATICS LIMITED. 


Petit sé oe Se 2 «< & wae WOLVER 
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Trouble Free 
bunker discharge 
with internal and external 


Sinex Internal 
Bunker Vibrators for 
large bunkers and 
silos. Over 200 units 
installed in the 
United Kingdom. 





Sinex external, 
variable amplitude, 
hopper vibrators. 
The most reliable 
and powerful mach- 
ines of their kind. 





For very difficult 
material Sinex 
Internal Bunker 
Vibrators and Sinex 
External Vibrators, 
coupled with auto- 
matic timers for 
natural frequency 
response. 











ne VIBRATORY EQUIPMENT 


Engineers 

have 30 years ° P ° 

eapationcn of the Sinex Engineering Company Ltd., 
scienufic application Central Way, North Feltham Trading Estate, Feltham, Middx 
of controlled Telephone: Feltham 5081 (5 lines). Telegraphic Address: Sinexvibro Feltham 


vibration. 
ASSOCIATED COMPANIES IN PARIS, BRUSSELS & ZURICH 
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BOX LATTICE CRANES 
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SINGLE GIRDER CRANES 


—- 





With a complete range of dependable 





UNDERHUNG LATCHING hoisting, loading and handling equipment, Aabacas 


CRANES offer you over forty-eight years’ experience in the 


er : : 
oy oa science of saving time, space and production costs. 











AABACAS - ..... 2:2 :. 


ELECTRIC CRANES, TELPHERS & HOISTS 


Send now for complete reference catalogue to Chief Engineer, 
AABACAS ENGINEERING CO. LTD. Head Office & Works : GRANGE ROAD, BIRKENHEAD. Telephone 4747 


ST. MARTINS HOUSE, 29 LUDGATE HILL, £.6.4. | CiTy 7831-2 
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Reduced prepublication price 
until Dec. 31st, 1960 


/ 
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The greatest single volume reference 
work of its kind. 


Defines terms and explains application 
of maths in 32 different fields. 

40 authorities of international repute 
have contributed. 

Not only English, but equivalents in 
French, German, Spanish, Russian. 
1173 pages, 8000 terms, 315 illustra- 
tions, 5 languages. 


Prepublication (’till Dec. 31, '60) £8 5s. net 


thereafter, £9 7s. 6d. 








NAME & ADDRESS 


Te D. Van Nostrand Company, Léd., 
358 Kensington High Street, London, W.14 
Please send, to my account Oo 
on seven days’ approval Oo 
a copy of the INTERNATIONAL 
DICT. OF APPLIED MATHEMATICS 
for which I enclose £8 5s. oO 

(tick appropriate square) 


Obtainable through any bookshop 
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opmanship.uw.s.-.-. 


Serious practitioners of Topmanship know that life has some Please send for leaflet En2 
special hazards for them afier age 45 or thereabouts. For the Topman 
who is also a family man this raises a special problem. Afier all, it is he 
who has set a top standard of comfort for Mrs. T. and top standards 
of education for the young T's. And it’s hardly playing the game to 
leave such things to the whims of fate. 

Fortunately, there is no need. Modern techniques of life 
assurance have been devised to meet top needs. 

£ 1 : 44 0 Would that help to take care of your family’s needs ? Because 
A YEAR that is what we could pay them if you died between 45 and 65. And 
TAX FREE We would keep on doing it until you would have been 65, when we would 
pay £6,000 as well, to round things off. 
Under this plan YOU could cost US as much as £34,800 


It’s a solemn thought! The premium ? Much less than you'd think— HUNT HEAT TRANSFER EQUIPMENT 


certainly much less than you spend on many other aspects of Topmanship. 


If you are a top man, a family man, and a reasonably fit man, why not ask us HUNT HEAT EXCHANGERS LID 1) 


to give you details? Just get your Secretary to drop usa line at 18 Park 


Lane, and we will do the rest MIDDLETON MANCHESTER 


Confederation Life 


(Incorporated in Canada in 187! as a Luntes Conpany). Asse over £145,10,000, 
18, PARK LANE, LONDON, W.1. Telephone: GROsvenor 4951. 
CS 
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WELTEXA advantages 
proved in these applications... 


ALBERT E. REED LTD.—NEW TISSUE MILL AT AYLESFORD 
THOS. HEDLEY— WEST THURROCK WORKS 
COUNTY LABORATORIES—STANMORE WORKS 


WELTEXA is an entirely new conception of piping—a comprehensive range of standard units, in 
six bore sizes (14”, 2”, 3”, 4”, 6” and 8”) plus reducers that can be assembled, dismantled and re-assembled 
time and time again by comparatively unskilled labour. The bores are exact bores or an alternative 
system is available to nominal bore Schedule 5. Swept bends and a unique system of gasket jointing 
eliminate all bacteria-harbouring crevices and ensure an uninterrupted flow, free from blockages of any 
kina. Standard straights, bends, tees and reducers permit a wide variety of application, while further 


units can always be purchased for expansion or variation. 


Write for the WELTEXA booklet today! 


WELTEXA 


STANDARD UNIT LIGHT WALL 


STAINLESS STEEL PIPING 


WELDING TECHNICAL SERVICES LTD. (Dept. 15), HURST MILL, KINGS NORTON, BIRMINGHAM, 30 
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FOR AIR 
CONDITIONING 
OR INDUSTRIAL 

PROCESSING 


Suitable for cooling water or ethylene 


glycol brine, these compact units 
give leaving temperatures between 
20°F and 60°F. 

They can be installed in 16 variations 
by combining with various types of 


heat exchanger and are supplied 


complete with all pipework 6 standard units 
and electric wiring. 
from 14 to 20 B.H.P. 


TRAE es ts 


<_ ya \ FR = y &: ae CREATORS OF THE RIGHT AIR CONDITIONS FOR ANY PURPOSE 


CARTER THERMAL ENGINEERING LTD. 
BORDESLEY GREEN, BIRMINGHAM, 9. Telephone: ViCtoria 4617/8 
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ADDITION 
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The new Holroyd 33” centres Worm Speed Reducer will in 
future take its place between the present 3” and 4° sizes in 
our standard range of gear boxes. Its purpose is to fill the 
rather wide gap in power capacity which previously 
existed between the 3” and 4” sizes. Thus it will give you 
more latitude in choice of reducers and greater economy 
in those many instances where it happens to suit the 
power requirements of your application. It is built to the 
same high standards as all the other gear boxes in our 
range. Please write for details. 


Say Holroyd first 
for worm gears and gear units 
John Holroyd & Co. Ltd., Milnrow, Lancs, 















ame ts 
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& PHILIPS ELECTRONIC WEIGHING 


PHILIPS ELECTRONIC WEIGHING can be applied to 
situations where weights from 150-lbs. upwards 
are to be handled. Weighing can be continuous; 





readings can be given by pointer and scale, by 





recorder, by digital print-out or by digital display 





Conveyor belt loadings can be weighed and 





recorded. Controlled quantities of materials, 





including liquids, can be released in pre-deter- 
mined programmes. Remote reading and contro! 
facilities and automatic taring enable all super 
vision to be positioned at a central point. 

The project engineers of Research & Contro! 









Instruments Ltd. are at your service to discuss 
possibilities and devise methods and equipment 
to meet the individual needs of your own plan 









Sole distributors in the U.K. 


RESEARCH & CONTROL INSTRUMENTS LTD 


INSTRUMENT HOUSE, 207 KING’S CROSS ROAD, 
LONDON, W.C.2. TEL: TERMINUS 2877 







This vat is continuously weighed 
and recorded by three Philips 
Load Cells and a Philips Recorder 





(RCLOO20) 
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A NAME MADE FAMOUS FOR 
REPETITION MALLEABLE J/RON 
CASTINGS OF PRECISION 

AND QUALITY 





William Lee repetition malleable 
iron castings are backed by an 
unrivalled technical service and 


‘William lee & Sons firm delivery promises 


(A SUBSIDIARY OF WILLIAM PRESTWICH & SONS LTD.) 


When consistent accuracy counts 
— count on Lee. 








DRONFIELD °* DERBYSHIRE TELEPHONE : 2204 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS ~- SITUATIONS VACANT - TENDERS - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


Inch Rate. 54/- per single column inch and pro rata. 


Lineage Rate. 4/6 per line of approximately 6 words. Minimum 18/-. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., ¢-page 29 10s. j-page £54 Full page £100. 


FOR SALE - MACHINERY, etc.,. WANTED - AUCTION SALES - SITUATIONS WANTED - SUB-CONTRACTING - DESIGN SERVICES - 
Inch Rate. 48/- per single column inch and pro rata. 


Lineage Rate. 4/- per line of approximately 6 words. Minimum 16/-. 
There are reduced rates (i.¢., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, ¢.g., d-page 25 10s. j-page £46. Full page £90. 


EDUCATIONAL - 


BUSINESSES and PREMISES - 






BUSINESS OPPORTUNITIES 


12 lines to I Inch. 


FOR HIRE 
12 lines to | inch. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to !2 Inches. 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement It is a 4-page 


Thereafter the sizes for both progress in steps 3 inches deep across |, 2, 3 or 4 columns. 
Use of Box Number. 2/- which Includes forwarding of replies. 
Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week. 
Advertisements for publication should be eddressed to:—Classified Advertisement Dept., “THE ENGINEER,” 28 Essex Street, Strand, London, W.C. 


Urgent advertisements may be telephoned to CENtral 6565. 


(12 column inches) 





PUBLIC APPOINTMENTS 


UNIVERSITY OF 
NEW SOUTH WALES 
NEWCASTLE UNIVERSITY 
COLLEGE 


AUSTRALIA 


VACANCIES FOR ACADEMIC STAFF 


The University invites applications for appoint- 
ment to the following position(s) at Newcastle 
University College : 

LECTURER IN CIVIL ENGINEERING (to 
specialise in structures, fluid mechanics or surveying). 

LECTURER IN MECHANICAL ENGIN 
EERING 

Salary range : £A1759 to £A2464 p.a. 

Subject to passing a medical examination, 
appointees will be eligible to contribute to the 
State Superannuation Fund. 

First-class ship fares to Sydney of appointees and 
their families will be paid. 

Four o —_— of applications, including the names 
of two referees, should be | with the A 
General for New South Wales, 56, Strand, Lo: 
W.C.2, and a copy forwarded by airmail in an 
envelope marked “ University Appointment” to 
the Bursar. The University of New South Wales, 
Box 1, Post Office, Kensington, New South Wales, 
Australia, before 13th January, 1961. Candidates 
outside the United Kingdom and Ireland need only 
submit one copy of their applications to the London 
address. E7310 





UNIVERSITY OF LEEDS 





DEPARTMENT OF 
MECHANICAL ENGINEERING 


COMPUTATIONAL ASSISTANT 





Applications are invited for the post of COM- 
PUTATIONAL ASSISTANT in the Department of 
Mechanical eapuserins at a salary within the range 
£750 to &£ a year according to qualifica- 
tions and experience. ~~ should” have a 
degree in Mathematics or Engineering or a similar 
qualification. Experience of the use of an electronic 
computer would be useful but is not essential. The 
successful candidate would be required to use the 
University digital computer for work concerning the 
lubrication research which is going on within the 
department. This work is sup by the D.S.LR. 
The appointment should not be expected to continue 
for more than three years. Applications (three 
copies) Stating date of birth, qualifications and 
experience, together with the names of three referees 
should reach the Registrar, The University, Leeds, 2 
(from whom further particulars may be —_ 
not later than 6th January, 1961. E729 





FEDERAL GOVERNMENT 
OF NIGERIA 


PRINCIPAL 
HYDROLOGICAL ENGINEER 





Required by the Federal Government of 
Nigeria to be responsible for all hydrological 
studies, including level predictions and caicu- 
lations in respect of all hydrological measure- 
ments, also to undertake frequent inspections 
in - field and supervise the training of junior 
Sta 


Candidates must hold a degree in Civil 
Engineering or be A.M. LC. E. with a 
qualifications or diplomas in gw = 
hydraulics and must have had consi 
experience in river hydrology and engineering. 
Contract appointment for one tour of 12-18 
months in the first instance with prospects of 
re-e ment. Salary: £2748 per annum, 
plus gratuity of £150 per annum for satisfactory 
service. Liberal leave on full pay. Free 
passages for officer and wife by air or sea. 
Quarters at low rent. Income Tax at low local 
rate. Children’s allowances whilst separated. 


Candidates should write for application 
forms and further particulars, stating age, 
qualifications and experience, to the Appoint- 

Secretary, Service Com- 


ments Federal Public 
mission, Nigeria am 9, Northumberiand 
Avenue, W.C.2, quoting M.1/10. 


E7306 





PUBLIC APPOINTMENTS 





NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY 


ST. JOHN STREET, LONDON, E.C.!I. 





LECTURERS OR SENIOR LECTURERS 





Sees Oe of Advanced Techno! 
St. Joh London, E.C.1, requires L 
TURERS or SENIOR LECTURERS with honours 


degrees and industrial or research experience for 
the following subjects : 
MECHANICS OF FLUIDS 
APPLIED THERMODYNAMICS 
These vacancies arise from the continued expan- 
sion of the College in Degree, Diploma in Tech- 
nology . and post-graduate studies. 
Salary scales: Senior Lecturer, £1588 rising to 
£1801. Lecturer, £1408 rising to £1601. 
Particulars and forms of application are obtain- 
able from the Secretary. E7250 





UNITED KINGDOM 
TECHNICAL ASSISTANCE 
INDIA 
ADVISER IN THE MANUFACTURE 
OF LABORATORY AND SCIENTIFIC 
EQUIPMENT 





Applications are invited for an appointment as 
ADVISER in the MANUFACTURE OF LABORA- 
TORY AND SCIENTIFIC EQUIPMENT, India, 
to advise in the manufacture of laboratory equip- 
ment consisting of metallic articles like physical 
balances, scales, gauges, precision instruments and 
laboratory fittings. Applicants must be experienced 
in the manufacture of laboratory equipment with 

articular practical experience of the above items. 

lary: £3500 p.a., plus generous tax free allow- 
ances. All emoluments paid by British Govern- 
ment. Duration, three rs. For further informa- 
tion and application form write to Ministry of 





Labour (E.9), 26-28 King Street, London, S.W.1, 
quoting TCS/IND/743. E7302 
COUNTY BOROUGH 


OF BRIGHTON 


WATER DEPARTMENT 
ASSISTANT ENGINEER 
GRADE A.P.T. IV 





Waterworks Department has vacancy for ASSIS- 
TANT CIVIL ENGINEER, Grade A.P.T. IV. 
(£1140 to £1310). 

Suitably qualified applicants should have good 
general Waterworks experience. Appointment is 
superannuable, terminable by one month's notice on 
either side and subject to medical examination. 
50 per cent of removal expenses refunded 

a L. from Waterworks Engineer, 12 

hton, to be returned to him suitabl 


pa nae ate December, 1960. Canvassing wi 
disqualify. 
W. O. DODD, 
Town Hall, Town Clerk. 
Brighton. E7298 





EASTERN REGION OF NIGERIA 
Civil ENGINEERS 


Applications are invited for suitably qualified 
civil engineers to fill several vacancies in the 
Ministry of Works. Engineers are required 
who will specialise in either roads and bridges 
or in water supply. 


Salary will on qualifications and 
experience and will be in the range, £1614 to 
£2166 a year. 

Generous leave and allowances. 

For details and conditions of « t 
to the Recruitment Officer, of the 
issioner for J lee as 9 

E7171 





PUBLIC APPOINTMENTS 





AIR MINISTRY 


ASSISTANT MECHANICAL AND 
ELECTRICAL ENGINEERS 


ICAL AND ELECTRICAL ENGINEERS for 
construction and 
on radar stations, missile 


long term with jon and pension prospects. 
5-day week with 4 weeks 2 days leave a year initially. 
allowances payable in addition to salary 
—oo— 
tions and experience : 
” (a) University or equiv. diploma in 
und or mechanical 
with at least 2 years ; 
or (b) Graduate or corporate member (eek 
with at least 3 years : 
or (c) Graduate or of 
ech.E. electrical engin- 
ng ex with at least 3 years 
“a apprenticeship. 
(ii) have been employed for minimum of 2 
years with well 
concern and wide in 
both and mechanical 
ing practice. 





DEPARTMENT OF MAIN ROADS 


NEW SOUTH WALES, AUSTRALIA 


CIVIL ENGINEERS 





— are invited from 
ndergraduates in their final year) in Civil 
eae ised British or Irish Universtiy for 
appointment to the staff of the 

Roads, New South Wales, the State Road Authority 
for construction of roads and bridges. 

On appointment, 
the t's 
of reinforced concrete and steel : : 
road constructions and maintenance either in the 
Metropolitan Area or the country. 

Guus salary according to qualifications 

’ will be within the range. £A1325 to 
per annum, with annual . ww 
to technical competence to per annum. 
Appointees will be eligible to ommae to the State 
Superanauation Fund after six mon 


will be met by the Department, subject to a three 
F being com 


Applications should be made on forms obtainable 
t General for New South vee 

56 Strand, mdon, W.C.2. Please 

44/31 when writing. 





RUNWELL HOSPITAL 


NEAR WICKFORD, ESSEX 


SENIOR ENGINEER 





-- my tN 
Class Engineer, City 
i in Plant 
Engineering (First Class) or approved equivalent 
qualification. 
att Seven Wily Coe ee ae 
sionable. Present scale: £765 to 10. 


The Oca il act at Oe yn the house 
provided (present rent £1 14s. Zo. Sd. 2 weak sublect to 
variation). 
Applications to the Secretary within 14 days. 


E7331 


PUBLIC APPOINTMENTS 





GLANTAWE HOSPITAL 
MANAGEMENT COMMITTEE 


ADELINA PATTI HOSPITAL 


PENYCAE, SWANSEA V“LLEY 


ASSISTANT ENGINEER 


ait tions are invited for the post of ASSIST- 
ENGINEER at the above hospital 
A Candidates must have served an apprenticeship in 
mechanical engineering and it is desirable that they 
should hold an Ordinary National Certificate in 
mechanical engineering which includes Heat and 
Heat amy as a subject and preferabiy an endorse- 
ment in owe = of any pF A —~ 
Class Godless of Competency in Marine Engin- 


of service and salary will be as 
the Council, Le, £605 by £25 
tay by 301 to £735 p.a. pay gel | 

one increment me since the completion of 


relevant experience since 
training. Post is subject to te Nation 
Superannuation tions and La - 
month's notice on ciher 8 
A house is 


Nabi bel, 





a rental. 
A tion forms - available from the under- 
? Se H.M.C., St. Helen's Road, 
wansea, 


whom they be returned by 
Saturday, Sst December, | 
T. E. cones, 
E7294 Group 





MINISTRY OF AVIATION 


CENTRAL LONDON AND 
MOTTINGHAM, 8.6.9 





ASSISTANT TECHNICAL 
COSTS OFFICERS 





require ASSISTANT 
TECHN! a costs STS. OFFICERS in Central 
London and Mottingham, S.E.9, fi tion 


— — ~~ cost estimates of the manufacture of 
’ re. — Duties = entail travelling. 
ticeship. O.N.C., City and Guilds I Final Certihcates 


or equivalent. Good as production 
shop experience. experience in a 
fixing, planning and EA . an advantage. 
— : are (age 28) to £975. Good of 
' Technical courses 
candidates. Application 
forms = 1 yg (PE. 3766), Ministry of Labour, 
Executive R Atlantic 
= a adie a treet, London, ravi E7316 





v 








TENDERS 


INDIA STORE DEPARTMENT 


Tho Oftes of he Deener Gane, tats Diss 
Department, vernment iid Bromya 
Avenue, Acton, W.3, invite TENDERS for the 


eee © 
NTY-THREE SINGLE SPINDLE AUTO- 
MATICS of various capacities from jin. to | in. 
Specifications, &c., relative to the above specifi- 
. can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of 10 shillings per Tender, 
-— is not refundable 











. be returned * the ws Store 
Depertnen, 5 romy: venue, Acton, 80 as 
2 them by 2 p.m. on Thursday, the 12th 
a, 


, 1961. 
er ot a a 2 above can be seen 
at , of I "ot India Bore Depart 
3065 /601EN Seon £7325 


MANCHESTER REGIONAL 
HOSPITAL BOARD 


BUILDING AND ENGINEERING 
CONTRACTS 





ive from MAIN 
BUILDING CO RACTORS ond’ MAIN ENGIN- 
RING ee re not siready on the 
. 
for inclusion list. 
Interested write to the Secre- 








120 
TENDERS 


BIRMINGHAM TAME AND REA 
DISTRICT DRAINAGE BOARD 


MINWORTH NEW WORKS 
—MECHANICAL EQUIPMENT 


ssconeesy SLUDGE DIGESTION PLANT 
PROCATING SLUDGE PUMPS 


FENDERS AS oy : INVITED as a Sub-Contract on 

a lo the MANUFACTURE and/or 
SUPP , A y OELIVERY. ERECTION on founda- 

by the Main Contractor when 

to work and maintenance for a 
period “of — ve months after being brought into 
use of three 1000 g.p.m. Duplex type + ~venpe 

Sludge Pumps with motor control gear, 

The successful Tender will be the cohteet of a 
Nominated Sub-Contract with the Main Con- 
tractor when chosen. 

Sub-Contract documents may be obtained from 
the Engineer to the Board, Rookery Park, Erdington, 


Birmingham, 

Tenders in the envelope provided must be delivered 
to the undersigned not later than first post on 
Monday, the 30th January, 1961. 

The Board is not bound to 
tion the lowest or any other Te 


ARTHUR J. WRIGHT, 
Clerk's Office, Clerk to the Board. 
Lombard House, 
Great Charles Street, 
Birmingham, 3. 


INDIA SUPPLY MISSION 
TENDER EN QUIRIES 


The Office of India Supply Mission, 2536, Massa- 
chusetts Avenue, N Washington 8 D.C., 
United States of America, invites ENDERS for 


the followin 
(a) TENDER ENQUIRY No. SE. 258 
For the SUPPLY of FOUR Pneumatic Wheel 
Type &ton MOBILE CRANES and FIVE 
— BILE WORKSHOPS, required by: the 
Director, Danda Karanya Ab es Orissa, India. 
(0) TENDER ENQUIR No. SE. 288 
For the SUPPLY of CYLINDRICAL 
GRINDERS required by Neyveli Lignite Cor- 
poration Ltd., India 
Specification, &c., relative to the above Tender 
enquiries can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, W.3, at a cost of (a) 14s. 4d., and (b) 7s. 2d. 
¢ Tender, and are not refundable. Tenders are to 
returned direct to India Supply Mission, 2536, 
Massachusetts Avenue, N.W. Washington 8, D.C., 
United States of America, so as to reach them for 
both enquiries by 24th January, 1961. 
specimen copy of the above enquiries can be seen 
ndia Store Department, Engincering Branch, 
Bromyard Avenue, Acton, W.3, under the following 
reference ; 
(a) 8.3797/60/NSC/ENG.2. 
(b) $.3788/60/NSC/ENG.,2. 


ove for nomina- 


E7309 





E7311 


TENDERS 


CITY OF LEEDS 
WATERWORKS DEPARTMENT 


THRUSCROSS IMPOUNDING 
RESERVOIR SCHEME 


TENDERS are invited for t for the CONSTRUCTION, 
COMPLETION and MAINTENANCE of a CON- 
CRETE DAM, ROADS and OTHER WORKS 
connected therewith, situate at Thruscross, near 
Harrogate, Y orkshire. 

Contract documents and General ye 
and Detail Drawi are available for collection 
from the u u payment of Ten Guineas 
deposit (cheques paya' to “ Leeds Corporation “) 
returnable on receipt of bona fide Tender and return 
of all Contract documents. 

Tenders, accompanied by a list of names of 
— for whom comparable work has been 
carried out, enciosed in plain sealed covers addressed 
to the Town Clerk and endorsed “ Tender for Thrus- 
cross Dam,” must be delivered at the Town Clerk's 
Office. Room 57, Civic Hall, Leeds, |, not later than 
12 noon on Tuesday, the 3ist January, 1961. 

KENNETH L. FORSTER, M.LC.E., 
General Manager and Engineer. 
Waterworks Department, 
Civie Hall, 
Leeds, |. E7262 








EDUCATIONAL 


A.M.1IMECH.E., B.SC., City and Guilds, &c., 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation ee. Approximately 
95 per cent. successes. “se, prospectus, free 
on request.—-B.L.E.T. (Dept 2 Wright's Lane, 
London, W.8. Eli4e 














| SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHER WISE REQUESTED. 


AGENTS AND REPRESENTATIVES required 
with g connections.-Write: Steel Wool 
Factory (London) Limited, Silverdale Road, Hayes, 
Middlesex. Esii3 A 
ASSISTANT CHIEF ENGINEER required for 
Engineering Office on North East Coast. The work 
of the Comp: is d with the design and 
construction of industrial power stations and general 
mechanical/electrification work and demands a 
knowledgeable and keen man between 35 and 45 
years of age. The applicant must be a graduate or 
chartered mechanical/electrical engineer used to 
leadership and with a good experience in Contract 
work. Ability to work harmoniously yet firmly with 

















INDIA STORE DEPARTMENT 


The Office of the Director General, India Store 
Department, Government Building, Bromyard 
Avenue, Acton, W.3. invite TENDERS for the 


ators 

LF CONTAINED OTL HYDRAULIC 
COPPER BANDING PRESSES for Sheil Band- 
ing, ranging from 3in to 4}in dia. after tT! 
Specifications etc.. relative to the above 5 


staff is essential. Contributory Superannua- 
tion Scheme in operation.—Reply, giving “full details 
of present salary and previous experience to BOX 
No. E7286, “ Engineer.” A 


BRITISH PETROLEUM COMPANY LIMITED 
has vacancies for PLANT INSPECTORS for service 
in the U.K. and overseas. Applicants aged under 
35 must hold ist Class M.O.T. (Steam) Certificate, 
and A.M.1.Mech.E. or H.N.C. is desirable. Full 
apprenticeship, preferably with firm manufacturing 
boilers and/or pressure vessels, followed by several 
years’ Laney experience in the operation and 





cation, can be obtained from the Co-ord 
Branch, India Store Department, Bromyard Avenue, 
Acton, London, W.3. at a cost of 10 shillings per 
Tender, and is not refundable. 

Tenders are to be returned to the India Store 
Department, Bromyard Avenue, Acton, W.3. so as 
to reach them by 2 p.m. on Thursday, the 12th 
January, 1961. 

Specimen copy of the above enquiry can be seen 
at Engineering Branch, of India Store Department, 
under the following reference : 2053/60/EN r _ 





INDIA STORE DEPARTMENT 
The Office of the Director General, India Store 
Department, Government Buildin 
Avenue, Acton, W.3, invite TEND 


Bromyard 
RS for the 

followin 
TWELVE 75/100 tons Crank and Toggle 

DRAW POWER PRESSES. 

Specifications, &c.. relative to the above specifi- 
cation, can be obtained from the Co-ordination 
Branch, India Store Department, Bromyard Avenue, 
Acton, London, W.3, at a cost of 10 shillings per 
Tender, and is not refundable 

Tenders are to be returned to the India Store 
Department, Bromyard Avenue, Acton, W.3, so 
as to reach them by 2 p.m. on Thursday, the 12th 
January, 1961. 

nee copy of the above enquiry can be seen 
at Engineering Branch, of India Store Department, 
under the following reference : 

§.3723/60/ENG.3/SGH 


HOGSMILL VALLEY 
JOINT SEWERAGE BOARD 


FUEL on 


TENDERS are invited ‘for 
Class A FUEL OIL deli 


E7326 





~~ 


ification to accompany 


Spec tender, 
to 3 delivered to ee | 4 Ist t Tanuary. 861 


Guildhall, ar to the Board. 
Kingston upon Thames. £7299 


of steam boilers and/or pressure vessels. 
Previous experience of inspection methods as applied 
to above type of equipment advantageous. Salary 
according to age, qualifications and experience 
Non-contributory Pension Fund. Housing Scheme 
Removal expenses and settling-in allowance payable 
in certain cases. Luncheon Club.—Write, giving 
full details, quoting reference H.5376, to Box 6470, 
c/o Hanway House, Clark's Place, E.C.2 E7320 a 


CHIEF ENGINEER 


Chief Engineer yr for operating mining 
company in East Africa, to take charge of all 
mechanical and electrical equipment, including 

y for se of mining and 
plant and diesel power station 
Professio: qualifications and at least 10 years’ 
supervisory experience essential. Tours 24-27 
months with paid leave at rate of one-sixth 
overseas service. Good climate, free accom- 
modation with hard furniture, education allow- 
ance and ion fund. Salary in range £1700 
to £2000 depending on experience. 


Apply, giving full particulars of qualifications 
and experience to Box No. CE 4371, A.K 
Cer; 212a, Shaftesbury Avenue, London, 
W.C.2. 

EJ31S a 


CHIEF DRAUGHTSMAN. First class designe 


Bristol. Good a of design of 
ind stainiess # tee! fabrications, with par- 
ticular refe tothe of BS.1500. 
This will be a well well paid position for the top class man. 
—BOX No. E199.“ The Engineer 
ove. yes ao ASSISTANT ee 
the Jamaica Oitice of 


—- & Dawbarn, 
pe and Gores 
London, W 


7 Portland 

neering work 

associated with ‘aes building coaieeu including 

airports and factories. Written applications giving 

age, experience and lifications are required. 
Salary, plus allowances, from £1850 to £2300 p.a. 

E3099 a 

CIVIL ENGINEERING DRAUGHTSMAN 

required for Office of an engineering 

i to normal duties, to act as 





reduction 





AAisi. 





HEAVY ELECTRICALS LIMITED 


ae wd Electricals Ltd.. Bhopal, India, invite 
TENDERS Nos. PP/MFPG/60/2 and 3 for MANU- 
FACTURING ene & Tender Forms and 
Specificati from wy Electricals 
Led., Crown foue, Aldwych, tandem W.C.2, on 
payment of £1 10 on 2. ee 


jitted as in the 
| gules bis dasien ame b February, 


E7323 





pany, im 
pomwep d giy Experience in reinforced 
vantage. —4 about 25 years. 
a from £800 p.a., according Xs and experi- 
Good qrenpenta eles BO No. E3106, 
> S"The Engineer.” A 
DRAUGHTSMAN, me 3 ao-0s, og +m for 
varied plant development. work N.C. (Mechan- 
ical) and knowledge of plant tepest and pipework 
essential. Permanent and ive post. Super- 
annuation and profit = —Applications 
Personnel Manager, W. Berk & Co. Ltd., 
Road, London, E.15. E7328 a 


Dec. 9, 1990 THE ENGINEER 


SITUATIONS VACANT 


DRAUGHTSMEN are required by Vickers- 
Armstrongs (Engineers) Ltd., for their Southampton 
Drawing Office. Applicants should have served a 
recognised apprenticeship and had experience in 
Marine or General Engineering Pleasant con- 
ditions are offered in a modern well-equipped office 
Salary in accordance with age, experience and 
qualifications.—Please write to The Manager 
Vickers-Armstrongs (Engineers) Lid.. Oak Yard, 
Hazel Road, Itchen, Southampton E7319 a 


ENGINEER (about 30 years) required for Consult- 
ing Engineers’ office in Manchester; Engineering 
degree and/or corporate membership of a major 
engineering Institution ; varied industrial experience 
an advantage. Technical investigations and reports 
in matters where litigation is being considered.— 
BOX No. E7288, “ The Engineer.” . 


FRENCH, ITALIAN AND SPANISH TRANS- 
LATORS with good technical and engincering 
knowledge are invited to apply for permanent well- 
= positions with the Production Engineering 

esearch Association. Preference will be given to 
translators with additional languages.—Applications 
to the Secretary (1.787), PERA, Melton Mowbray, 
Leics. E7327 a 





UNITED KINGDOM 
ATOMIC ENERGY AUTHORITY 


DEVELOPMENT ENGINEERS 


The United Kingdom Atomic Energy Authority 
offers interesting and challenging opportunities at its 
Laboratories at Windscale, Sellafield, Seascale, 
Cumberland, to an ENGINEER and an ASSISTANT 
ENGINEER to work on the development of new 
and existing electro/mechanical equipment and 
specialised remote handling techniques. There are 
radiation shielded cells for the handling, dismantling 
and general examination of highly irradiated fuel 
elements from nuclear reactors. The cells contain a 
miscellany of special purpose remotely operated 
mechanical apparatus, designed to provide the 
engineers and metallurgists with the means to 
examine all types of fuel element components and 
subject them to a wide variety of tests. The duties 
of the engineer will also include the direction of a 
small team of experimental engineers. 

Applicants should have corporate membership of 
a Senior Engineering Institution, or equivalent 
qualification. 

Starting salaries will be on the scales £1370 to 
£1825 or £860 (at age 25) to £1175 (at age 34 or over) 
to £1340, according to age. qualifications and expe- 
rience. These scales are at present under review 

Contributory Superannuation. Housing Assistance 
Schemes 

Send postcard for application form quoting 
reference 437'J.1., to: The Appointments Officer, 
U.K.A.E.A., Development and Engineering Group 
Headquarters, Risley, Warrington, Lancashire 
Closing Date : 30th December, 1960 E7292 a 


SITUATIONS VACANT 


GRADUATE MECHANICAL ENGINEER to 
assist Chartered Patent Agents in London. Position 
calls for an interest in new developments and an 
aptitude for clear expression in English. Prospects 
are excellent and training for professional qualifying 
examinations will be given.—Write BOX No. E3108, 
“ The Engineer.” A 
MANAGER for medium-sized Engineering Works 
in S.E. London. The post will entail res — 
for Production, Design and Drawing and 
Works Administration The person -— aw 
should be 30-35 years old and have sound technical 
and practical knowledge of M.S. Fabrications 
Machining, Fitting and Assembly Work. Experi 
ence of Hydraulic Press construction and/or Stainless 
Stee! and Aluminium fabrications would be an added 
qualification. —Write, giving full details pe ag 
qualifications and salary to BOX No. E3104, “ The 
Engineer.” A 
MECHANICAL ENGINEER, H.N.C. standard, 
required for non-destructive testing of materials 
and vessels. Specialised training will be given to 
successful candidate. Progressive salary with non 
contributory pension.—BOX No. E7322, “ The 
Engineer.” A 


VACUUM FURNACE ENGINEERING 
STEIN & ATKINSON LTD. 
have an immediate requirement for EN- 
GINEERS AND PHYSICISTS with experience 
in the following 
Electric steel making 
Vacuum engineering 
Vacuum metallurgy 
Applications are invited from those who 
consider that they might meet all or part of 
these requirements and who have an additional 
interest in sales work. 
We also require DESIGN DRAUGHTS- 
MEN with associated experience 
Salaries will be commensurate with qualifica- 
tions and experience. The Company operate a 
Contributory Pension and Free Life Assurance 
Scheme.—Applications should include details 
of age, education and subsequent experience, 
and should be made to Ref. J.A.L., Stein & 
Atkinson, Ltd.. Westminster House, Kew 
Road, Richmond, Surrey 


E7324 A 





WORKS MANAGER 


required by old-established medium-size Engin- 
eering Company with well equipped Works in 
Suffolk engaged in Mechanical and Structural 
Engineering, Iron Founding. A professionally 
qualified Engineer is preferred with progressive 
outlook and with a wide experience in Works 
Management Age preferred 35-40. Pension 
Scheme, Life Insurance.—In confidence, full 
details age, education, experience and approxi- 
mate salary to Managing Director, BOX No 
E3112, “ The Engineer.” 





positions : 


Degree in Electrical Engineering. 


REACTOR CORE DESIGN 


instrumentation experience. 


be addressed to :-— 
The Personnel Manager 


Radbroke Hall, 
Knutsford, 
Cheshire. 


Quoting reference : TE/ELEC/16. 





THE NUCLEAR POWER GROUP 


requires 


ELECTRICAL AND MECHANICAL 
ENGINEERS 


The Group, now actively engaged on the construction of four major nuclear 
power stations as well as designs for new plants in the United Kingdom and 
overseas, invites applications from engineers suitably qualified for the following 


STATION AUXILIARY ELECTRICAL SYSTEMS 

ONE SENIOR AND ONE JUNIOR ELECTRICAL ENGINEER for the 
design of the auxiliary power systems for conventional and reactor plant. 
Candidates should have several years’ experience in power station auxiliary 
electrical systems up to 11 K.V. and for the senior position should have a 


REACTOR CONTROL SYSTEMS 

ONE ELECTRICAL ENGINEER to design reactor control equipment where 
very high standards of reliability are essential. 
Degree in Electrical Engineering and several years’ experience on medium 
size rotating and static electrical plant. 
servo and precision motor control systems would be an advantage. 


Candidates should have a 


Experience in the design of industrial 


ONE MECHANICAL ENGINEER for heat transfer, stress and energy storage 
calculations associated with graphite in reactor cores. Candidates should 
have 2—3 year;’ industrial experience and an Engineering Degree. 

BURST FUEL CARTRIDGE DETECTION 

ONE ELECTRICAL OR MECHANICAL ENGINEER for the design of 
monitoring equipment for the detection of Burst Fuel Cartridges. 
should have an Engineering Degree or equivalent qualification and at least 
3 years’ experience in medium or light precision engineering. 

REACTOR INSTRUMENTATION 

ONE INSTRUMENT ENGINEER for the design of instrumentation schemes 
for nuclear power «, ations including comprehensive temperature and neutron 
flux measuring schemes. Candidates should have several years’ industrial 


Candidates 


The Company operates a Contributory Pension Scheme and assistance with 
house purchase is given to married men. 
Applications, giving full details of age, qualifications and experience, should 


THE NUCLEAR POWER GROUP, 
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ENGINEERS 


The Associated Ethyl Company Limited has vacancies at its Ellesmere Port Works 
for qualified Engineers 
The vacancies are primarily concerned with the planned maintenance of a large 
and modern chemical works, but may also include other duties of a managerial! or 
administrative nature 
Applicants should be between the ages of 21 and 35 and graduates of a University 
or of an approved Institution. Persons with higher qualifications are also sought, 
but students who are making good progress and have not yet reached the above 
standard may be considered 
Experience of maintenance planning and workshop engineering, and some know- 
ledge of method improvement or other recognised techniques related to the best 
use of manpower and materials, may be an advantage 
All positions are considered to be permanent and progressive. The Company 
operates a comprehensive pension scheme and some assistance towards removal 
may be considered for married men. 
Applications quoting ref. E.4\ should be addressed to 
Manager, Staff & Training Department 
THE ASSOCIATED ETHYL COMPANY LIMITED, 
el ‘e Port, Cheshire. 





E7314 a 


CHIEF ENGINEER 


ASSISTANT TO 
EDUCATION OFFICER 


Messrs. Garton Sons & Co. Ltd., 
glucose manufacturers in London, 
require an engineer to fill the above 


, : The Steel, Peech & Tozer Branch of the 
appointment. United Steel Companies Limited has « 

Candidates, aged around 45, vacancy for an Assistant to Education 
should have an engineering degree, Officer. The duties will include selection 
or equivalent, and experience in the procedures, organisation and administra 


tion of a Training Centre, supervision of 
training schemes for technical apprentices 
(engineering) and craft apprentices, and 
liaison with educational bodies 


design, installation and mainten- 
ance of medium to heavy process 
plant, with emphasis on managerial 
ability. 


Starting salary £2000 a year, with 
good prospects for person of right 
calibre. Contributory pension 
scheme. 


Applications, treated in confi- 
dence, to be sent in writing to 
Production-Engineering Ltd., Pro- 
vincial House, 98-106 Cannon 
Street, London, E.C.4. 


Applicants should have an engineering 
degree or professional qualifications. Experi 
ence in teaching would be an advantage 
Age preferably 30 to 35 years. Commencing 
salary by arrangement Write giving 
particulars to 


The Labour Manager. 
STEEL, PEECH & TOZER, 
The Ickles, 
Rotherham 


E7301 a E7308 a 























An urgent requirement for 


DESIGNERS AND DETAIL DRAUGHTSMEN 


If your interests lie in the following distinct mechanical engineering fields, the BRITISH 
MANUFACTURE AND RESEARCH CO. LTD., GRANTHAM, LINCS., invites you to 
apply for one of several attractive vacancies. 


1. Design of multi-electrode spot welding fixtures for a variety of sheet metal components 
The fixtures involve hydraulically and pneumatically controlled moving parts for sequential! 
welding operations. Suitable applicants will probably have had jig and tool design experi- 
ence and must be able to work quickly and efficiently to meet early delivery dates 


2. Design of advanced concept weapon systems calling for specialised experience in one or 
more of the following: 

Gear Calculations and Design 

Precision Mechanisms Design 

Design of Fabricated Structures 

Design of light alloy Castings 


The Company offers salaries in excess of average rates, plus overtime payment to successful 
candidates. Canteen, sports facilities, pension scheme and sick fund are available. Applications 
Stating qualifications, experience and present salary should be addressed to the Chief Engineer, 
quoting ref. D2/E 

E7329 a 








PRODUCTION DEVELOPMENT ENGINEER 


for a rapidly developing Light Engineering Company. 


The Production Development Engineer is responsible directly to the Works Manager The 
position offers considerable opportunity for developing an increasing appreciation of the besi 
techniques in Work Study and Costing relative to Production Development. Co-operation 


with such specialist departments applies particularly to the development of special purpose 
machines and equipment 


Desired qualifications include H.N.C., allied with experience of machine design and light 
production engineering. Preferred age 2835 


Salary, including Contributory Pension Scheme, commensurate with scope and responsibility 
Assistance with housing (in an exceptionally pleasant town in North West England) can be given, 
and removal expenses are borne by the Company 


Please waite briefly in first instance, quoting Reference No. 871, to 


ASHLEY ASSOCIATES | LIMITED 


Tree steer reer + oe | 7 Ofer een 8) Se OFT AES OF CA™™=DATER 
SMA Me PAneew TO CLIENTS WETMUL | CAREER TRE PERMISSION 
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BOOKS and PUBLICATIONS | 








GUIDE TO THE SPACE AGE 

by C. W. Besserer and Hazel C. Besserer 
** Guide to the Space Age " is a comprehensive presentation of the terminology of space 
technology in dictionary form. Terms are authoritatively defined covering as broad an 
area as possible and many cross-references, drawings and diagrams are included. First 
published in America this book will provide a valuable insight into the technical 
background necessary to understand and evaluate the scientific developments in this new and 
exciting field. 47/6d. net. 


THE PRINCIPLES AND CONSTRUCTION OF AIRCRAFT GAS TURBINES 
By R. A. Fry, A.R.Ae.S., M.S.L.A.E. 


This new work deals with the elementary theory, the constructional principles, the 
operational problems and the practical maintenance and inspection of modern airc: aft 
power plants. 50/- net. 


ENGINEERING DESIGN 
By J. E. Taylor, M.Sc.Tech., A.M.1.Mech.E. and J. S. Wrigley, M.Sc., A.M.1.Mech.E. 
Third Edition 


A textbook for students of Engineering preparing for the Ordinary and Higher Nationa! 
Certificates and for University Degrees in the subject. In addition to its value to students, 
s and designers generally will find the book extremely valuable, as it gives 

information on recent researches and practice. 25/- net 











from all booksellers 


PITMAN 


PARKER ST., KINGSWAY, LONDON, W.C.2 
Enter No. 1211 on reply card 

















ORDER YOUR COPY NOW! 
** A complete library in two volumes .. .” 


KEMPE’S ENGINEERS 


YEAR-BOOKE 
1961 Edition price §7/6 (plus postage 2/6) 
from technical booksellers or direct from the publishers 


Kempe’s Engineers esas > 28 Essex a Strand, London, W.C.2 


the Editor of “ The Engineer *’ 

















Enter No, 1212 on reply card 





Edited under the direction of 





THE NUCLEAR POWER GROUP 


requires 


MECHANICAL ENGINEERS 


The Group is now actively engaged upon the construction of 
four major nuclear power stations as well as designs ior new 
plants in the United Kingdom and overseas. Applications are 
invited from qualified engineers for vacancies in the MECHAN- 
ICAL DEPARTMENT. 


The work will involve thermal performance calculations on 
gas-cooled reactors including the specification of the fuel element 
cooling surface. 


Candidates should have an engineering degree or equivalent 
qualification and some knowledge of heat transfer and fluid flow. 
Previous experience in a design organisation would be an advant- 
age, but is not essential. 


The Company operates a Contributory Pension Scheme and 
assistance with house purchase is given to married men. 


Applications, giving full details of age, qualifications and 
experience, should be addressed to : 


The Personnel Manager, 
The Nuclear Power Group, 
Radbroke Hall, 

Knutsford, 

Cheshire. 


Quoting reference : TE/MECH/17. 


E7317 a 
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FOSTER WHEELER 


require 


LL aR 
SENIOR works 
ENGINEERING (@) DESIGN ENGINEERS for both pro- 
ject and contract work on Steam Gene- 


STAFF rating equipment for Nuclear Machi- 
nery, Merchant Marine and Naval 

Vacancies exist in the Works Boilers. 

Engineer's Department of a large Applicants should hold an Engineering 

ey in Hage London for per- Degree or Institute Membership. 

sonnel capable of Drawing, Plannin (6) DRAUGHTSMEN for design teams on 

and Estimatin, Layouts for bot similar work. HNC and canes 

Machine and mbly Shops from training preferred. 

information supplied by Time Study Seleries will be ¢ ss cm on 

Departments, also experience in qualificati and Gite, Seode 


Ventilation and Extraction systems, - 
Palletisation and Mechanical Hand- week Pension and Life Assurance Scheme. 





ling of stores, etc. Age between These positions will be available shortly 
30 and 40. A sal of up to £1,000 in new offices near Paddington Station. 
per annum will id to the Apply in writing to :— 
selected candidates. write, Staff Manager (M) 
iving details of experience to BOX Foster Wheeler Limited, 
o. E7284, “The Engineer.” 3, Ixworth Place, 
. Leadon, S.W.3. E7297 a 
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SITUATIONS VACANT 


SENIOR 
STRUCTURAL 
DESIGN 
ENGINEER 


An opportunity exists in a well known Company in the North East of England 
for a first class Design Engineer to take responsibility for the engineering 0! 
novel and complex structures. The successful candidate is likely to have a 
good honours degree in Mechanical, Civil or Aeronautical Engineering. He 
must have a young and flexible mind, a good knowledge of modern structural! 
theory and practical techniques and the ability to apply his ideas to new and 
unconventional products. 


The initial salary will depend on qualifications and experience but it is likely 
to be in the range £1600 to £2000 per annum. 


Please write, giving full details of age, qualifications and experience to 
BOX E7318, “ The Engineer.” 


A 














(Be) British Titan Products Co Ltd 


has vacancies for 


MECHANICAL ENGINEERS 


at its Grimsby Factory 


_ The Company is a very active and flourishing Chemica! Industry of international standing and 
its u 1g exp offers plenty of interest and scope for Engineers on plant maintenance 
and construction, wherein the present vacancies occur. 


Preference will be given to candidates with a University degree in Mechanical Engineerin 
but those with an equivalent professional qualification will also be considered. Post graduass 
App hip is tial and the upper age limit for the appointments is 40. 








Salaries and prospects are attractive for men with the right qualifications. Annual Bonus 
Scheme and Non-Contributory Endowment Assurance and assistance for married men with house 
purchase and removal expenses. 


Applications in strictest confidence to be addressed to : 
THE PERSONNEL MANAGER, 
BRITISH TITAN PRODUCTS COMPANY LIMITED, 
BILLINGHAM, CO. DURHAM 
quoting Ref. S.17 E196 a 


IND COOPE LIMITED 


invite applications from 


ENGINEERS 


to fill the following vacancies 
on their Staff : 
1. Chief Engineer designate of a major Brewery. This appointment requires, in addition to 


excellent personal qualities and sound basic training, experience either on shore or afloat 
with operation and maintenance of steam, electrical, refrigeration and/or miscellaneous Plant 


2. Electrical and Instrument Engineers. Preference will be given to those with most of the 


following :— 
(a) Public School or Grammar Schoo! and University Education 
(6) Degree or H.N.C. 
(c) Completed Apprenticeship. 
(d) Some responsible Industria! experience 
(e) Age 25—35 
(f) Excellent personal qualities 
The work will cover a wide, developing and interesting field of Plant Engineering, based on 
Burton but pe mee the Company's numerous other production centres in Britain 
Replacement value of Plant installed is over £6,000,000 
Salaries in all cases will be dependent on experience, qualifications, etc 
The Company operates an excellent Pension Scheme with provision for dependents at 
all stages. 
Applications, in writing please, stating age and experience to 
Group Personnel Manager, 
Ind Coope Limited, 
Burton-on-Trent, Staffs. E7290 a 











THE NUCLEAR POWER GROUP 


requires 


PROJECTS AND PLANNING ENGINEERS 


The Group, now engaged on the construction of four major nuclear power 
stations in the United Kingdom and overseas, invites applications from suitably 
experienced men for positions in its PROJECTS DEPARTMENT. 


PROJECTS ENGINEERS 


Vacancies exist for Mechanical, Electrical and Civil Engineers, to assist in 
the preparation of large contracts for plant and equipment. The duties 
comprise co-ordination of tenders, preparation of enquiries and orders for 
major plant and subsequent instructions to contractors during manufacture 
and construction. Previous experience of large engineering contracts, pre- 
ferably in the power industry, is necessary. Candidates should be members of 
an engineering institution or possess exempting qualifications. 


PLANNING ENGINEERS 


The work involves preparation of overall programmes, from tender to final 
completion of power station projects. Site construction experience and also 
some experience in planning, involving co-ordination of major engineering 
contracts, is desirable, and candidates should be members of an engineering 
institution or possess exempting qualifications. 


The Company operates a Contributory Pension Scheme, and assistance with 
house purchase is given to married men. 
Applications, giving full details of age, qualifications and experience, should 
be addressed to :— 
The Personnel Manager, 
THE NUCLEAR POWER GROUP, 
Radbroke Hall, 
Knutsford, 
Cheshire. 


Quoting reference : TE/PROJ/15. 








S* 


have a vacancy in their Engineering Department at 
Bournville for a qualified POWER AND SERVICES 
ENGINEER. 


Candidates should have wide experience in the 
preparation of schemes and specifications for steam 
raising and distribution, refrigeration, air condition- 
ing, heating and ventilation and general factory 
services; they should be corporate members of a 
professional institution. The position offers good 
initial salary, and prospects. Pension Fund. The 
provision of housing will be considered. 


Applications are invited from men between 30 and 40 
years of age, and should be addressed in confidence 
to the :— 


Chief Engineer, 


CADBURY BROS. LIMITED 
BOURNVILLE, BIRMINGHAM 
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Mechanical Engineering Graduate 


required for the design of centrifugal pumps. 

Honours graduate with some experience pre- 

ferred but applications from graduates without 

design experience who have had suitable technical 

training will be considered. Interesting work 
with good prospects. 


Full details of training, experience, age etc. to: 


Personnel Manager, 


THE HARLAND ENGINEERING CO. LTD., ALLOA 


MILLARS’ 
MACHINERY CO. LIMITED 


CHIEF DRAUGHTSMAN 


Applications are invited for this appoint- 
ment to control a medium sized Drawing 
Office of a well established Engincering 
Company. Manufacturers of Building and 
Civil Engineering Plant. His responsibilities 
will include administration, technical super- 
vision and drawing office standards and 
procedure. A knowledge of Plant Work or 
Mechanical Handling is preferable, a good 
general mechanical experience essential 

This position offers excellent opportunity 
to an enthusiastic man with suitable expe- 
rience. A pension fund and life assurance 
scheme is in operation Initial salary 
according to experience and capabilities. 
Write in confidence giving details to 


Personnel Manager, 
MILLARS’ MACHINERY CO. LTD., 


THORLEY WORKS, 
BISHOP’S STORTFORD, HERTS. 





Required by large manufacturing 
company a 


PURCHASING 
OFFICER 


(Age group 27/30 years) 


This is a new appointment within 
a developing department. The 
successful applicant will be respon- 
sible for purchasing all engineering 
material and equipment, and will be 
located in London. 

Consideration will only be given 
to qualified engineers with sound 
commercial experience. 

Applications, giving fullest details 
should be addressed to Box No. 
DL6862, c/o Whites, 72 Fleet Street, 
London, E.C.4. 
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Pig S pA have been retained to advise on the appointment of a 
COPY EXECUTIVE 
Technical 


for a well known engineering or, sation which specialises in the production of technical and 
scientific literature and every kind of sales promotional aid and material used in the engineering, 
electrical, electronic and nuclear industries. 
The copy executive will take over all responsibility for the writing of ‘copy’ for technical press 
advertisements and sales promotion literature, the subjects covering the entire field of engineering 
and science. The standard of work —— is exceptionally high and the man appointed wil! 
have adequate support from a large s' of specialist engineers. 
Candidates must have : 
1. A sound engineering background—preferably a recognised technical qualification. 
2. The ability to write faultless English (including spelling, punctuation and grammar) 
3. Practical knowledge of sales promotion in the technical field. 
Experience in handling the publicity of a large engineering company desirable. Probable age 
30 to 35. Initial salary up to £1,500 plus bonus and contributory pension scheme. Please send 
brief details in confidence quoting reference G.2694 to P. J. H. Fryer. 
MANAGEMENT SELECTION LIMITED 
17 Stratton Street, London, W.1. 
In no circ es will a candidate's identity be disclosed to our client unless he gives permission 
after a confidential interview at which he will be given full details of the appointment. 
E135 a 

















TAYLOR WOODROW 











require experienced staff for 


CIVIL ENGINEERING DESIGN AND DEVELOPMENT 


OF NUCLEAR POWER AND INDUSTRIAL WORKS 
at Southall (Middlesex) and Whetstone (Leicestershire) 
SENIOR DESIGN ENGINEERS to take charge of work on power 


station layout and development ; heavy civil engineering, 
concrete and steel structures, and hydraulics. 


ASSISTANT DESIGN ENGINEERS. DESIGNER DRAUGHTSMEN 
AND JUNIOR DRAUGHTSMEN for similar work. 


SENIOR RESEARCH ENGINEERS AND ASSISTANT RESEARCH 

ENGINEERS Well qualified, and with good experience of rein- 
forced concrete design, for research into applications relating 
to nuclear power. 


SENIOR PLANNING ENGINEERS for investigation into con- 
struction methods related to power station design studies. 


ARCHITECTS for power station work. 


Opportunities for advancement to selected applicants willing 
to work hard and accept responsibility. Interviews can be 
arranged at Southall or Whetstone at any time including even- 
ings and Saturday mornings, with travelling expenses paid. 
Write, giving details of career, to : 

Personnel Manager, 345, Ruislip Road, Southall, Middlesex 
Alternatively, our office at 10, Park Street, W.1., will be open from § 
to 7p.m. on Thursday evenings until the end of January for informal 


discussions (without prior appointments) with senior members of 
our engineering staff. 


E71S7 a 
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Opportunities for 


GRADUATE 
ENGINEERS & 
PIPING 
DESIGNERS 


as a result of increasing expansion 










Our record of expansion over the past years necessitates the 
= sen of additional engineers and designers for the Design 
ice to undertake Petroleum Refinery and Petrochemical projects. 


GRADUATE ENGINEERS 
(CHEMICAL AND MECHANICAL ENGINZERING) 


Applicants will be considered up to the age of 33 years and should preferably be 
currently engaged in design, operating, or other technical phases of refinery, 
chemical plants or other similar installations such as power plants, gas works, etc. 


The appointments offer interesting work in engineering design with attractive 
future prospects and are available to highest calibre men with post-graduate 
experience who are seeking to broaden their experience and prospects for 
advancement. 


Starting salaries will be up to £1,800 depending upon the age and experience o 
the candidate. 


PIPING DESIGNERS 


Immediate vacancies exist for Viping Oust ners with S years’ or more experience 
in the layout and design of piping refinery and chemical plants or in related 
industries. We have an blished rep ion in the field of piping systems and 
their design, and therefore persons joining the Corporation will A a unique 
opportunity for broadening their own knowledge. 


Salaries payable will be £!,100 to £1,500 according to qualifications and experience 








All these positions are permanent and offer well-paid careers with 
good prospects of promotion and salary advancement. Comprehensive 
personnel benefits, including contributory pension scheme, excellent 
working conditions, Luncheon Vouchers, free life assurance benefits 
and generous overtime payments, etc. Five-day week. Extra holidays 
for length of service. Assistance with removal expenses may be given 
to those engaged from outside Greater London. 


Please write to Mr. R. H. Paterson 


KELLOGG INTERNATIONAL 
CORPORATION 


7-10 CHANDOS STREET, LONDON, W.i. 


Tel: MUS 4010 Please quote reference 172/G 
By28} a 
Classified Advts. continued on page 124 
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DRAUGHTSMEN 


We have a requirement for a large number 
of Designers and Draughtsmen at all levels 
experienced in 

Electronic and Computer equipment 
Airframe Structures 
Hydraulic Systems 
Radio or Scientific Lastrumentation 
Structural, Mechanical & Electro- 
mechanical devices. 
HOUSING ASSISTANCE MAY BE 
POSSIBLE 

ATTRACTIVE SALARY PROSPECTS 

Applications to be sent to :—~ Technical 
Personne! Officer, c/o Dept. G.P.S., English 
Electric House, Strand, London, W.C.2., 
quoting reference E1399W 

ENGLISH ELECTRIC AVIATION LTD. 

Guided Weapons Division 


> 
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PATENTS 


WANTED by N.W. Engincering Firm in Man- 
chester Area. Patent to Purchase or Operate under 
Licence suitable for Medium Size Works with 
Machining and Fabricating capacity —BOX NO 
£3097, “ The Engineer.” “4 


THE PROPRIETOR of British Patent No. 715619 
entitled “ METAL WORKING MACHINES AND 
OPTICAL PROJECTION APPARATUS THERE- 
FOR " offers same for license of otherwise to ensure 
practical working in Great Britain.—Inquiries to 
Singer, Stern & Cariberg, 140 South Dearborn 
Street, Chicago 3, Illinois, t S.A. E7227 


THE PROPRIETOR of British Patent No. 757469 
entitled “ TEMPERATURE COMPENSATOR FOR 
A CLOSED HYDRAULIC SYSTEM offers 
same for licence or otherwise to ensure practical 
working in Great Britain.—Inquiries to Singer 
Stern & Cariberg, 140 South Dearborn Street, 
Chicago 3, Illinois, U.S.A 7296 H 





| MISCELLANEOUS | 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area 

MOBILE LIFTING SERVICES LTD., A member of 
the TARMAC Group, Rotherham 78481 E186 1 








| SITUATIONS WANTED | 


ASSISTANT WORKS MANAGER (43), City & 
Guilds Machine Shop, knowledge of assembly 
fabrications, pattern making, ferrous and non 
ferrous moulding, and estimating, seeks post with 
prospects..BOX No. £3109, “ The Engineer.” n 


M.LMECH.E., M.LE.E. SEEKS DIRECTOR- 
SHIP. Wide experience at home and abroad 
BOX No. £3114, “ The Engineer.” K 








BUSINESS OPPORTUNITIES 











ENGINEER, A.M.LE_E., (37), with capital desires 
rtnership with manufacturer accessible N. London 

ixperienced in switchgear and small controls. 

BOX No. £3107, “ The Engineer.” o 


MANUFACTURERS REQUIRING  FIRST- 
CLASS REPRESENTATION on the North East 
Coast are invited to communicate with the advertisers 
who have strong connections in this area with Steel 
Works, Chemical Works, Ship Builders and Marine 
Engineers, Nationalised industries and a genera! 
cross section of Engineering. Fully staffed central 
office maintained and warehouse facilities could be 
be provided if necessary.—BOX E7313, “ The 
Engineer.” oO 





EUROPEAN ENGINEERING COMPANY 
(Incorporated in Singapore) 

Financially sound and currently operating profit- 
able contracts seeks amalgamation with larger 
organisation. Principal and nucleus of engineering 
staff would promote sales in Singapore and Federa 
tion, and undertake mechanical, marine and 
electrical work 

Company has existing agency arrangements with 
well-known U.K. principals, but no stock take-over 
BOX No. E3i11, “ The Engineer.” o 


is involved 





ACTIVE PARTNERSHIP in civil engineering 
company sought by young man with considerable 
experience dome Counties Investment about 
£5000.._BOX No. E3110, “ The Engineer o 





| FOR HIRE 





LATTICE STEEL ERECTION MASTS (light 
and heavy), 30f. to 150f. high, for immediate hure. 
—Heliman’s, 38 Cornwall Gardens, London, S.W 7. 
Western 3033. E197 « 


RESEARCH 
DESIGN and DEVELOPMENT 





NORRIS BROS. LTD., 
53 VICTORIA ST., LONDON, S.W.1. 
Tel.: ABBey 6132, 
and at Burgess Hill, Sussex, 
Specialists in 
RESEARCH, DESIGN, DETAILING 
AND DEVELOPMENT 
throughout the whole of the Engineering Industry 
£194 ap 





SUB-CONTRACTING | 


KELLERING AND CAM PROFILING capacity 
up to 8f by 6ft or 6ft diameter —ARMYTAGE 
BROS. (KNOTTINGLEY), Lid.. The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E16 mw 


KELLERING AND COPY MILLING CAPA. 
CITY available up to 10ft. by Sft.—British Federal! 
Welder & Machine Co. Ltd., Castle Mill Works, 
Dudley, Worcs Telephone Dudley 4470! 
Thorpe Works, Egham, Surrey. Egham 3844 

E7208 mw 











MACHINERY Etc. WANTED 





URGENTLY REQUIRED. One I6in. cylinder 
4 wheel coupled saddle tank Steam LOCOMOTIVE 
4ft. 8S4in. rail gauge, preferably Yorkshire Engine 
manufacture.—Full details price etc. to:—G 

Simm (Machinery) Limited, 27 Broomgrove Road 
Sheffield 10 E7222 ¢ 





WANTED 


ONE 75-KVA STEAM-DRIVEN ALTERNATOR 
440-volts, 3-Phase, 50-Cycles, steam supply 130 Ibs 
per square inch.—Give full details, including age, 
maker, insurance reports, and whether can be seen 
running, to The Secretary, Whittingham Hospital, 
near Preston, Lancashire E7289 ¢ 





WANTED, CENTRIFUGAL PUMP for Screened 
Sewage, 1600 g.p.m. approx., 110ft. hd. approx 
With or without a.c. motor. New or used.—Fyfe 
Wilson & Co. Ltd., Station Works, Bishop’s Stort 


ford, Herts 73 








AGENCIES 








Agencies 


We invite applications from Agents with experience in 


Hydraulic and Pneumatic Sales. 


Various districts 


open, including Scotland and Ireland. 


HYDRAULICS & PNEUMATICS LIMITED 


VILLIERS STREET, 


WOLVERHAMPTON 


E7285 bp 


Dec. 9, 1960 


FOR SALE 


CRAIG & DONALD Deep Gap Guillotine Shear 
ing Machine, motorised for 440/3/50 supply, with 
automatic hold-down and adjustable back gauge 
capacity 14ft. by tin., complete with three spare 
sets of blades, weight approx. 1! tons 


Power Operated Double Geared Plate Bending 
Roller, motorised for 400/3/50 supply, rollers 
grooved at one end to accommodate wired edge 
sheets, top roller bearing caps hinged for with- 
drawal of cylinders, approximate capacity 3ft 
by 3/16in., diameter of rollers 4jin., weight approx 
10 cwt. 


PELS Double Geared All Steel Double Ended Angle 
and Tee Iron Cropping Machine, motorised for 
400/3/50 supply, on turntable based for position- 
ing in any direction. Crops angles 7in. by Tin 
by iin. or 6in. by 6in. by jin., tees 64in. by 64in 
by ?2in., on the square and on the bevel, weight 
approx. 105 cwt 


FROST Power Geared Swing Beam High Lift 
Universal Folding Machine, motorised for 
400/440/3/50 supply, capacity 10ft. by 3/16in 
mild steel, adjustable for sharp and round bends, 
clamping beam swings out for removal of trunk 
sections, with adjustable back gauge, weight 
approx. 6 tons 


TAYLOR & CHALLEN Double-Sided Double- 
Action Cam-Action Drawing Press, punch stroke 
8in., blankholder stroke 4in., between uprights 
20in., bed 18in. by 15}in., hole in bed 8in. diameter, 
punch 4in. diameter, hole in punch I 4in. diameter, 
weight approx 45 cwt 

Friction Screw Press, motorised for 

400/440/3/50 supply, pressure exerted 50 tons, 

stroke 9in., between uprights ISjin., bed 15}in 
by 20in., hole in bed 44in. diameter, weight approx 

17 cwt 


Double Sided 


HAMILTON No. 45, Double Sided Power Press, 
motorised for 400/3/50 supply, pressure exerted 
approx 100 tons, stroke Sin., between uprights 
424in., bed 42in. by 32in., hole in bed 33in. by 
20jin., weight approx. 8 tons. 


Photographs of the above are available 

Very favourable Hire Purchase terms can be obtained 
MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices 


F. J. EDWARDS LTD. 


359-361, EUSTON ROAD, 
LONDON, N.W.1 
Telephone : EUSton 5000. Telex 24264 
And at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3 
Telephone : Central 7606-8 E207 G 





VALES PLANT REGISTER 


OFFER FOR IMMEDIATE SALE 


CRANES 
Ruston 


NEALS NM 2-ton MOBILE, 35ft. jib 


engine, 1951, pneumatics. £10€ 


22 2-ton MOBILE, 16ft. jib 


£1050 


on pneu 


JONES KI 
matics, 1954 
MOBILE, 24ft. jib, on 


JONES 3-ton pneumatics 


1948. £1100 
1950-51 


JONES KL.44 MOBILE pneumatics, 


good order. £1650 


JONES KL.44 CRAWLER, 1953, SOft. jib, very 


good condition. £1600 


Ruston 
£2950 


MOBILE, 45ft. jib 


very good condition 


NEALS QM 4/6-ton 
engine, pneumatics. 


MORGAN 5-ton 2-motor ELECTRIC DERRICK 
80-100ft jib, good condition. £1250 


ALLEN T6K 5-ton LORRY-MOUNTED, 25ft-40ft 


jibs, petrol and diesel. From £1950 each 


S-ton ELECTRIC SCOTCH DERRICK, 120ft. jib, 
very good condition. £2250 


1958, 


COLES/AEC 6ton LORRY-MOUNTED 
£5750 


Ford diesel, 40ft. jib, very good condition 


MOBILE, Cantilever 


JONES 6-ton KL.66 DIESEI 
£4150 


jib, pneumatics, 1958, good order 


BUTTERS 7-ton 2-motor ELECTRIC DERRICKS, 
120ft. jibs. £3150 each 


RUSHWORTH 7-ton HAND DERRICK, 30ft. jib. 
unused. £450. 


COLES 10-ton L.1210 LORRY-MOUNTED, 40ft 
jib, P4 Perkins, pneumatics, overhauled recently 
£6500 


BUTTERS 10-ton ELECTRIC DERRICKS, 120ft. 
jibs, self-propelled bogies, overhauled. £3750 


COLES 12}-ton MOBILE, 60ft. jib, on pneumatics, 
November, 1958, Price on application 


HENDERSON 15-ton ELECTRIC DERRICK, 
110ft. jib, 1951 very good condition. £6000 


MORGAN I15-ton STEAM DERRICK, 120ft. jib, 
new 1958, on bogies. £8750. 


COLES 20-ton FULLY MOBILE, 40ft. jib, new 
1956, on pneumatics, very good order. £10,000 
COLES 40-ton LORRY-MOUNTED, new 1954, 

in very good condition. Price on application. 


14 Lower Grosvenor Place, 
ViCtoria 7531, 3501, 
E107 c 


Further details : 
London. $.W.1. Telephone : 
8080 and 9886 (15 lines). 





THE ENGINEER 
FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


STEAM BOILERS.—Cochran Vertical (New) 7ft 
and 6ft. 6in. dia., 150 Ib. w.p.: reconditioned 9ft 
down to 3ft. dia Economic 4ft. to 11 ft. 6in. dia 
including new 8&ft. dia., 150, 180 and 200 Ib. w.p 
300 reconditioned Vertical Crosstubes, all sizes 

AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 pus 550 h.p. motors also 
Broomwade 500. 400. 300. 200 and 130 c.f.m., all 
motorised ; other of makes 
and capacities 

200 AIR RECEIVERS 
to $00 Ib. pressure 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p 

MOBILE ROAD CRANES.—10-ton Lorain lorry 
mounted 30ft.—-70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945 3-ton Jones “ Super 40" diesel, pneu- 
matics (3) 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan, 42ft. 3in. span 25-ton Clyde, 
21ft. Yin. span 1954 20-ton Vaughan, 42ft 
3in. span, 6-ton auxiliary,.cab control ($) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; 10-ton Heywood, 
34ft. span, unused; 10-ton Morris, 32ft. 10in 
span, 400/3/50; two 10-ton, 60ft. span, 1955 ; 
two 7-ton, 37ft. span, 1950; Wharton, 74-ton, 
25ft. span, 400/3/50 S-ton, 37ft. span, 1944 
5-ton Henderson, 24ft. 7in. span, 1946; 5-ton 
King, 29ft. 3in. span, power hoist, hand travel ; 
S-ton Morris, 28ft. 6in. span, power hoist, hand 
travel ; 4-ton Morris, 19ft. span, 220V. dc 

DERRICK CRANES.—?7-ton Henderson 
jib, electric, 1952 7-ton Anderson Grice, 100ft 
jib, electric l4-ton Anderson Grice, hand, 
40ft. jib; 5-ton Butters Grabbing, 80ft. jib, 
electric 

RAIL CRANES 18-ton Brownhoist Soft 
jig ; 10-ton Grafton, 34ft. jib, diesel conversion ; 
8-ton Wilson, steam, 35ft. jib ; S-ton Smith, SOft 
jib (2) 

LOCOS Fowler diesel 
Ruston, 80/88 h.p. diesel ; 
(two oil-fired, one coal), by 
I2in., 1941; 4 Logan Battery-operated, 24i 
gauge, 3-4-ton cap 3 Ruston diesel 16/20 h.p, 
24in. gauge ; also 2 miles 20 Ib. and 1200 yds. of 
25 Ib. by 24in. gauge track, Bogies, Wagons, &c 

STEEL PIPING 
ing 20,000ft 
scaffolding ; 


and several various 


" 


stocked up to 9ft. dia., 100 


new 


1 10ft 


steam 


150 h.p. (2); Barclay & 
Bagnall, i4in. by 22ir 
Peckett steam, 7in. | 


Large stocks including follow- 
ltin. galvanised “ A; 20,000ft. 
30,000ft 3in black ; 15,000ft., 
each 6in., 3/16in., din., 5/16in., unused S000ft.. 
8in. unused ; 2000ft 10in., 12in., 16in., seam- 
less; 200ft., 24in. by jin. welded, unused 
1000ft., 30in. by din. welded, unused ; 2500ft 
27in. welded flanged SOOft., 36in., unused ; 
SOOft., 42in. by jin 100ft., 48in. by 
gin. welded, unused welded ; 20in., 
24in., 26in., 27in., lined, unused 
Full list on request 
CAST IRON PIPES 
24in. flanged 
lengths, 6in 
Socket, unused 
VALVES.—Exceptional Surplus Ministry Lot. New 
Stainless Acid Cocks and Valves, over 5000, imme 
diate delivery, below makers’ prices 
all sizes, Parallel Slide Sluices, Gunmetal 
ing and Check Valves. List on request 
STORAGE TANKS.—300 cylindrical and 
angular, up to 12,000 gallons for oil and petrol 
also sectional d cast iron up to $0,000 
gallons 
MACHINE TOOLS.—Heenan & Froude 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) Scriven Plate Bending Rolls, 14ft. by jin 
Pels Punch and Shears, jin. capacity new 
2 cwt. and | cwt. Pneumatic Hammers; Bont 
Hydraulic Tube Bender up to 20ft. by 4in. bore ; 
Berry Guillotine capacity 4ft. by lin Sedgwick 
6ft. by tin. Folding Machine ; Rushworth Guillo- 
tine, 6ft. by jin., Bliss 70-ton power press 3 Bliss 
No. 304 vertical single action drawing 
Thin. stroke 7ft. by lin. Plate Flattening Roll 
9 roller flattener, 2ft. by jin. capacity 
AUTOCLAVES Two 26ft. by 9%ft. dia. hinged 
doors ; new 1948, about 45 Ibs. working pressure : 
jacketted autoclave, 12ft. by 7ft. diameter, bolted 
lid, approx. 60 Ibs. steam pressure 


SLING ENGINEERING WORKS 
COLEFORD, GLOS 
Phone : Coleford 2271/2 


riveted 
150ft., 60in., 
28in., bitumen 
Large stocks all sizes up to 
ind s.s., including 150 by (8ft 
Stanton i Spigot and 


Immediate delivery 


class 


Large stock 


Reduc- 
rect- 
steel ar 


Dynamo 


nine 


presses, 


E106 G 





en 00 CO. a Ree 
Precision made for all applications- 
range covers all sizes. finishes and 


requirements, 

Altriacham Strcet, 

Manchester, | 

Tel. ARDwick 1765 

LONDON. W Kelway-Bamber & Co. Lid 
Room 7, 70 Victoria St., S.W.l. phone: Abbey 6860 
N. E. COAST: Fastener Led 
2 Hall St., Barnard Castle, Co. I utham, 

phone: Barnard Casri- 3143 





Enter No. 1241 on reply card 






















































THE ENGINEER 
FOR SALE 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 
AUCTION SALES 
and 


VALUATIONS 


OF PLANT, MACHINERY AND 
PROPERTIES 


INDUSTRIAL 


FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 


Telephone 
Monarch 3422 (8 lines) 


JOUN FOORD 
& COMPANY 
VALUERS AND 
ASSESSORS 
OF WORKS, FACTORIES 


ENGINEERING PLANT 
AND MACHINERY 


Telegrams 
Sites, London 





VICTORIA STREET, 
LONDON, S.W.1. 
VICTORIA 2002/3/4 


Established Over a Century 








| FOR SALE | 





HYDRAULIC PRESSES 
200-ton Fielding, 42in. stroke, 63in. daylight (five off) 
100-ton Fielding, 72in. stroke, 99in. daylight 
$0-ton Fielding, 24in. stroke, 48in, 
200-ton Tangye Vertical open fronted, 
table 24ft 
80-ton Musgrave Vertical upstroke, 42in 
platens 72in. diameter 


daylight 
2lin. stroke, 


daylight, 


Fielding Horizontal, 24in. stroke, 
pipes 
All complete with pumps and motors 
FRED WATKINS tar gen 
COLEFORD, GL 


"Phone Coleford 9 5 


bend up to 8in 


LTD. 


E193 G 





BORING MACHINES 

USED ROCCO MODEL AL.76 HORIZONTAL 
BORING, DRILLING AND MILLING 
MACHINE, 3in. dia. traversing spindle, spindle 
speeds (16) 13 4-850 r.p.m., dia. of faceplate 18in., 
max. dist. faceplate to outer steady 694in., size 
of swivelling table 39in. by 29in. Verniers to head, 
table and bed 

USED PLAUERT MODEL 
BORING, DRILLING AND MILLING 
MACHINE, dia. of spindle 3}in., max. dia. facing 
28in., max. dist. faceplate to bar support 89tin., 
working surface of swivelling table 35in. by 44in., 
3 rang:s of speeds to spindle and facing head 
$.6-1000 r.p.m., verniers to head and table 

USED PEARN-RICHARD MODEL 
HORIZONTAL BORING AND FACING 
MACHINE, 34in. dia. traversing spindle and 
28in. dia. facing head, revs. per min. of traversing 
spindle (8), 64 66-250, speeds to surfacing head 
or head and traversing spindle together (24), 
2. 58-220 r.p.m., arranged for screwcutting 2-16 
t.p.i., main table Sft. by 3ft., max. dist. facing 
slide to outer steady 7ft. 10in. 


THO* W. WARD LTD. 


ALBION WORKS - - + «+ SHEFFIELD 
Phone : 26311. Ext. 345 

REMEMBER—WARD'S MIGHT HAVE IT! 
E21S 6G 


H.80 HORIZONTAL 


PRT3N 


Dec. 9, 


1960 
AUCTIONEERS & VALUERS 


WHEATLEY KIRK 
PRICE & CO. 


I JUDSON, F.R.1.C.S., 
- BEDARD. 4.1.MPCH.E., 
M. S. CHEAVIN, F.A.! 
G E. GIBBS, F.A.L.P.A 


PA! 
FA.L.P.A 





SURVEYORS, VALUERS 

and AUCTIONEERS of 

FACTORIES, PLANT and 
MACHINERY 





FIRE LOSS ASSESSORS 





9, REX 


Telephone 


PLACE, LONDON, W.1. 


KNIGHT, FRANK 
& RUTLEY 


SALE & VALUATION 
OF 
FACTORIES 
PLANT and MACHINERY 











20, Hanover Square, W.1. 


Telephone: MAYfair 3771 


(Factory Department: Ext. 17) 


RICHARDS AND 
PARTNERS 
Auctioneers, Surveyors 


and Valuers 
Specialists 





in the 
VALUATION & SALE 
of 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


Chancery House, Chancery 
Lane, London, W.C.2. 


Telephone: CHAncery 2975 (4 lines) 


FOR SALE | 


CINCINNATI 3436 DUPLEX 
HYDROMATIC MILLER. 











Table 64in. by 16in. Hydraulic traverse 36in 

with rack variator Two-way cycle Eight 

speeds by P.O. gears 20-150 r.p.m M.D 
400/3/50 


H. BELL (MACHINE TOOLS) LTD., 
WALTER STREET 
LEEDS, 4 
Tel.: 63-7398 





E105 a 
ONE CUTTING OFF MACHINE using 
Abrasive Wheels 18in. dia. by jin. Makers “ Snow” 


Ltd., Sheffield. Complete with Brooks 10 h.p. motor, 
starter, extractor fan and ducting.—C. J. Newton, 
Ltd., Bewsey, Warrington E3105 o 








AUCTIONEERS & VALUERS 
Established 1807 


FULLER, HORSEY 


SONS & CASSELL 
Specialists 
IN THE 
SALE & VALUATION 
OF 


WORKS and MANUFACTORIES 
ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 


125 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 


Auctioneers, Valuers 
and Surveyors 









Specialising 


SALE & VALUATION 


ENGINEERING & ALLIED 
| WORKS 
| PLANT & MACHINERY 








73, Chancery Lane, London, 











LONDON, E.C.3. W.C.2. 
Telephone: ROYAL 4861 HOLBORN 8411 (8 lines) 
F R 
By Order of the Secretary of State jor War 
_ . . 7s Pal 
GOVERNMENT SURPLUS STORES 
SALES BY AUCTION 
December 13 Machine tools and Ww.D Storage Depot, J. H. NORRIS & SON 
miscellaneous stores South West Stores Euxton (Dept L) 9% Albert 
Lane, Chorley, Lancs Square, Manchester, 2 
(Sale at Cheetham Town (Tel.: Blackfriars 8373.) 
Hall, Manchester 8) 
1961 
January 4 Miscellaneous stores Northern Command Ord BARTLE & SON (Dept 
nance Sub. Depot, Bar- L), 50-52, Merrion Street, 
low, Nr. Selby, Yorks Leeds, 2 
(Tel. : 20898.) 
January 11 Machine tools and Central Ordnance Depot FARRANT, WIGHT 
miscellaneous stores Tidworth, MAN & _ PINNIGER 
Central Ordnance Sub- (Dept. L), Market House, 
Depot, Devizes. (Sale at 2, Newport Street 
Corn Exchange, Devizes.) Swindon 
(Tel.: Swindon 5151/2.) 
January 19 Miscellaneous stores W.D. Stora Depot, RUSSELL BALDWIN 
Rotherwas, Hereford & BRIGHT, LTD 
(Dept L) 20, King 
Street, Hereford 
(Tel.: 4366.) 
January 27 Miscellaneous stores Command Ordnance WOOLLAND SON & 
Depot, Coypool, Marsh MANICO (Dept L) 
Mills, Plymouth. (Sale at Kinterbury House, St 
Kinterbury House.) Andrews Cross, Ply 
mouth 
(Tel. : 69292.) 
February | Machine tools and Technical Stores Depot, SHOULER & SON 
miscellaneous stores Old Dalby, Leics. (Sale (Dept. L), 1, Norman 
at Melton Mowbray.) Street, Melton Mowbray, 
Leics 
(Tel.: 3081.) 
February 7-9 Vehicles, earth- WD. Storage Depot, WALKER, WALTON & 
moving quipment, Rudd Notts HANSON § (Dept L) 
mobile cranes and Byard Lane, Bridlesmith 
motor cycles Gate, Nottingham 
(Tel. : $4272.) 
February 10 Miscellaneous stores. Returned Stores Group, FENN WRIGHT & CO 
Reed Hall, Colchester, (Dept. L), 146, High 
Essex. Street, Colchester, Essex 
(Tel: 73171.) 
February 14-15 Machine tools and W.D. Storage Depot, FULLER, HORSEY, 
miscellaneous stores Royal Arsenal, Woolwich, SONS & CASSELL, 
London, S.E.18. (Dept. L), 10, Lioyd's 
Avenue, Londen, E.C.3 
(Tel.: Royal 4861.) 
February 23 Vehicles and miscel- W.D. Storage Depot, DIXON & WALLACE 
laneuus stores. Bowhouse, Huriford, Nr. LTD.. (Dept. L), Bank 
Kilmarnock, Ayrshire Buildin Graham 
Square, Glasgow, E.1 
(Tel.: Bridgeton 2447/9.) 
February 28 Miscellaneous stores | E.S.D., Long Marston, LOCKE & ENGLAND 
Nr. Stratford-on-Avon, (Dept. L), 166, Parade, 
Warwicks. (Sale at the Leamington Spa, War- 
Hippodrome, Stratford- wicks 
on-Avon.) (Tel.: 2833.) 
Application for catalogues, available 14-days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue Is.-P.O. only.) Elis 3 

















| FOR SALE | 


FOR SALE 

CENTRELESS BAR TURNING MACHINE by 

Kieser ing & Albrecht, capacity 2in. minimum, 

6in. maximum, complete with electrics In “as 

new ™ condition.-BOX No. E7305, “ The Engineer.” 
G 











FOR SALE 

Number of Diesel Sets, many unused, from 1100kVA 
downwards. Also large stock of alternators ; 
unused, reconditioned and guaran 

3-ton and S-ton Overhead Travelling Cranes, hand- 
operate, suitable for power ; unused 

Dynamometer by Heenan & Froude, 50/700 b.p., 
450/;3500 ¢.p.m. 

Further pa. ticulars willingly given. 

FYFE WH.SON & CO., Ltd, Stati on Works 

Bishop's Su rtford. Eig2 a 














| FOR SALE | 





TWO NEW STEEL WIRE HOISTING ROPES, 


Group round strand with fibre core. I tin. diameter, 


6/37 construction 100/110 tons material with 
breaking strength of 71.5 tons. Overall length 
662i. each Both ends plain and bound.—If 


you are interested in purchasing 
please forward your offer to Project Contracts 
Officer, Central Electricity Generating Board 
Northern Project Group, Agecroft Road, Pendlebury, 
Swinton, Manchester £7321 o 


these ropes 


PAXMAN TREBLE PASS MEDIUM VELO- 
CITY BOILER. New, unused. 7,000,000 BTUs 
Hr. at 200 tbs. sq. in., suitable for coal or oil. Sturte- 
vant Rotary type cup automatic burner. eo 
Storage tank, electrical outflow heater, tracer line 
cable, thermostat and alarm — ng A 
steami Price £4600.—Apply X No. £7307, 

The Engineer.” G 
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NICKEL ALLOY STEELS 


The Hobbs automatic transmission, designed and 
made by Hobbs Transmission, Ltd., Leamington, 
is applicable to many types of industrial drives 
although designed primarily for use on motor cars, 

One of the best known steels used for motor car 
gears, the 3 per cent nickel-chromium-molybdenum 
EN 36 case-hardening steel, was chosen for this unit. 
Service experience has shown that EN 36 has the 
properties needed to withstand the stresses to 


which the gears are subjected. 


TYPICAL CORE MECHANICAL PROPERTIES OF 


ENSS 


ARE GIVEN BELOW: 


HEAT TREATMENT 





WAKiMUM | ELONGATION 1200 
STRESS t.s.i. per cent ft. ib 
enched 700°C. | +720 ae eB 
juenched 860 | 62:7 | 19 67 

‘ quenched 780° 
Oil quenched 860°C | $97 | 2 | 72 
Oil quenched 780°C 











The benefits to be gained from the more highly alloyed case- 
hardening nickel steels, such as EN 33, EN 34, EN 36 and 
EN 39 include ease of heat-treatment, minimisation of 
processing distortion, and general reliability. 


ensure reliability in mechanical drives 


Please send for our publications entitied, 


‘The Mechanical Properties of Nickel Alloy Stee/s’ and 


‘The Case Hardening of Nickel Alloy Stee/s’ 


toa 11/22 


a> RMION D Ni ICK EL... MOND NICKEL COMPANY LIMITED, THAMES HOUSE, MILLBANK, LONDON, SW! 


Enter No. 1261 on reply card 





steel from stock 


= oistrisutors oF (¥) DEXION siorten ances 
(Enquiries should be addressed to the Dexion Dept.) 


P AUSTINS | 








Make sure you receive our MONTHLY 
STOCK LIST by sending your name and the 
name and address of your Company to DEPT.S.L.R. 


a JAMES AUSTIN & SONS (ocewsever) LTD. 
STEEL STOCKHOLDERS 


TELEPHONE: 1750 (7 LINES) * TELEGRAMS: AUSTINS DEWSBURY TELEX 55-129 


LONDON OFFICE: KIRKHAM HOUSE, 54A, TOTTENHAM COURT ROAD, LONDON w./. 
TELEPHONE : MUSEUM 1064 


Enter No. 1262 on reply card 
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L. ROBINSON & CO. (Gillingham) LTD. 
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WHITE IRON 
AND WON - FERROUS 
For all Engineering trades 


* To'B.S.S. or customer's own 
specifications. 
% Floor moulded up to 5 tons. 


%*% Machined to your drawings 
if required. 


The BRETTELL LANE FOUNDRY LIMITED 
BRIERLEY HILL. STAFFORDSHIRE - [el BRIERLEY MILE 77254 
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MORE schieidrop industria! Oi! Burners are used by 


MORE oe ore icasing engincers and 
MORE Schieldrop S.P.0. Burners have 


been sold 

1N GREAT BRITAIN il RE than any other make 

erat Scin lel ror 
Tel: 3383-3103 


wii Industrial Burners 


SCHIELOROP & CO. LTD. STOTFOLD, BEDS * Tol 414 (4 Hines) 951) 
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LONDON 

Tel : Belgravia 3785 
MANCHESTER 

Tel: Blackfriars 385! 
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” FAS T-VERSATILE- 





ROBUST-COMPACT 


The Prestige Range of Frame Presses has been designed for 
hard-working versatility: for bushing, bending, straightening, hot and 
cold forming of sheet and plate and for cold flow forging. 


A variable 


calibrated pressure control valve enables accurate 


pressures to be pre-set. Cycle times are reduced by a 3 - position control 
lever, the neutral position holding the ram where required. All rams 
have power return, the oil systems being arranged for high approach 
and return speeds. The frames of Prestige presses are fabricated from 
heavy steel plate. 


The Range of PRES TIGE Frame Presses 


CAPACITY 


DAYLIGHT TABLE SIZE 





24" 24" x 24’ 





100 


24" 24" x 24’ 





24" x 24’ 








200 


36’ x 36’ 








38’ x.36’ 

















MANUFACTURED BY 


WILLIAM JONES LTD 


WEST MOOR STREET, CHARLTON, LONDON, S.E.7. 
TELEPHONE : GREenwich 382! 


SEND FOR LEAFLET PFI FOR 
FULL SPECIFICATIONS. 
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METHODS OF 


DUST 
and 


ASH 
DISPOSAL 


at Kincardine Power Station 









For the new Power Station John Thomp- 
son have supplied 3 systems to deal with 
the disposal of ash and dust. This is but 
one of many modern power stations 
where John Thompson have supplied 
equipment connected with steam raising. 







1. Hydraulic Furnace Ash Handling Plant is of the 
intermittently operated high velocity recirculating 
water sluicing type, and is designed to remove the 
accumulation of furnace ash from the initial installation 
of three 860,000 Ib/hr (120 MW) pulverised fuel boiler 
units. The plant will be extended to serve two further 
boiler units (200 MW) in the future. 


2. Hydraulic Fly Ash Disposal Plant designed to 
handle the accumulation of fly ash from an initial 
installation of three 120 MW Pulverised Fuel Fired 
Boiler Units. The plant will also serve two further 
boilers of 200 MW rating at a later date. The plant 
handles an estimated 705 tons of fly ash in just under 
4 hours. 


3. Pneumatic Fly Ash Extraction Plant designed to 
remove fly ash from the hoppers of the economisers, 
air heaters, mechanical collectors, precipitators and 
chimney stack associated with Nos. 1, 2, and 3 boilers, 
conveying the fly ash to the main fly ash storage 
bunkers. The maximum quantity of fly ash made in 
24 hours is estimated at 250 tons from each boiler plant. 
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JOHN THOMPSON INDUSTRIAL CONSTRUCTIONS LTD iG: 


TAVISTOCK HOUSE EAST, WOBURN WALK, TAVISTOCK SQUARE, LONDON W.C.1 \, GROUP 
Telephone: EUSton 9393 — 
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OOUBLE TRAVEL 
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TURN OR OSCULLATE 


Opening and closing valves. Crane boom operation. 

os and es doors. Pipe and tube bending. 
utomation and machine  Fatiguetest applications. 

tool uses including: nem a pote 

indexing, feeding, Materials handling and 
transferring, clamping, control of movement on 
locating, turning over. conveyors. 

Freight car tippling. 





1. Choice of mountings 
for fixing at any angle 
in any position. 


' - . Effective sealing 
/e > .!) } means no oil leak 
| | 1“ \ therefore positive 
control of shaft 
rotation. 








Working mechanism 
fully sealed from dirt. 


Keelavite/Rotac rotary actuators are 
manufactured in the United Kingdom 


under licence from the Corporation 


os 3 Se 
For full details write to KEELAVITE HYDRAULICS LTD 


ALLESLEY, COVENTRY TEL: MERIDEN 441 
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